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Section 1 

Executive Summary 

'"m 

FMC Idaho, LLC (FMC), formerly Astaris Idaho, LLC (Astaris), owns and is decommissioning 
its former elemental phosphorus production plant in southeast Idaho, located approximately 3 
miles west of Pocatello, in Power County. The facility ceased producing elemental phosphorus 
from phosphate ore in December 2001 and is currently being decommissioned by FMC. 

The plant formerly produced elemental phosphorus by processing phosphate-bearing shale ore. 
The FMC EPA Facility Identification Number is IDD 070929518. The plant operation included 
waste management units (WMUs) which have interim status under the Resource Conservation 
and Recovery Act (RCRA). The Precipitator Slurry Storage Surface Impoundment, termed Pond 
8E and designated as WMU #11, was included in the February 1991 amendment to FMC's 
RCRA Part A permit application, and the RCRA Part B Permit Application that FMC submitted 
to EPA Region 10 on March 1, 1991, and revised December 1997. FMC intends to close Pond 
8E in accordance with RCRA interim status requirements specified in 40 CF.R. Part 265. 

Constructed in 1984, Pond 8E covers an area of 4.1 acres and has a design capacity of 
approximately 27 acre-feet. The pond is double-lined with 30-niil polyvinyl chloride and 
includes a leachate collection, detection, and removal system (LCDRS). Groundwater under the 
unit is monitored for releases by five RCRA groundwater monitoring wells, consisting of one 
upgradient and four downgradient wells. As detailed in Astaris' RCRA Interim Status 2000 
Groundwater Monitoring Assessment report (Astaris 2001), statistical evaluations of monitoring 
data conclude that the pond is not leaking. 

Following dredging and removal of pond solids to the extent practicable in 1994, Pond 8E was 
used for storing and consolidating Nonhazardous Slurry Assurance Project (NOSAP) precipitator 
slurry generated at the plant, while providing evaporative surface area. NOSAP slurry contains 
low concentrations (consistently below 1,000 ppm) of elemental phosphorus. Tests and 
observations at Pond 8E have shown that NOSAP slurry will not smoke or bum when allowed to 
dry. The unit ceased receiving wastes in January 1997. 

The September 1998 revision of the Pond 8E Closure Plan was submitted to incorporate EPA-
requested design changes to the closure cap. This closure plan has been revised to incorporate 
the responses to EPA comments that were submdtted to EPA on April 28,1999; the initial fill and 
temporary cap construction activities conducted in 1999; settlement monitoring since 1999; 
updated technical specifications, final cap design considerations, and final cap construction 
drawings; and the plant closure. 
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Section 1 - Executive Summary 

Pond 8E will be closed with waste in place as a RCRA hazardous waste landfill which includes 
placing a final cover over the unit. A cap design, equivalent to a RCRA guidance cap which 
incorporates EPA's recommendations for a final cover, is proposed for Pond 8E. 

The liquid wastes anticipated during closure are from pond dewatering activities and from 
equipment decontamination. Prior to expiration of the LDR case-by-case extension on December 
31, 2001, water from dewatering activities was sent to an onsite RCRA MTR surface 
impoundment. After January 1, 2002, any liquid wastes or water generated by future dewatering 
activities will be sent to a new on-site water treatment facility or otherwise managed in 
accordance with RCRA requirements. Construction debris and other solid wastes that are not 
hazardous may be disposed of in the on-site solid waste landfill or an off-site solid waste landfill. 

Since Pond 8E will be closed with waste in place as a hazardous waste landfill, this plan also 
incorporates a Post-Closure Plan. Post-closure activities for Pond 8E will include inspections, 
maintenance, and the continuation of FMC's ongoing RCRA Groundwater Monitoring Program. 
In addition, FMC will continue to monitor any settlement of the final RCRA cap during the post-
closure period and report to EPA on a quarterly basis. 

A detailed schedule and cost estimate for the closure and post-closure activities are presented in 
this Pond 8E Closure Plan. Due to the nature of this recommended type of closure, construction 
activities will take longer than the regulatory time for closure of 180 days. This Pond 8E Closure 
Plan serves as a request for EPA approval of an extended closure period for Pond 8E, in 
accordance with 40 CF.R. §265.113(b)(l)(i). 

The closure activities will be documented and certified by a Professional Engineer registered in 
the State of Idaho. After completion of the closure activities, FMC will submit a closure 
certification report to EPA Region 10. 
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Section 2 

Introduction 

2.1 FACILITY DESCRIPTION 

FMC Idaho, LLC (FMC), formerly Astaris Idaho, LLC (Astaris), owns and is decommissioning 
its former elemental phosphorus production plant in southeast Idaho, located in Power County, 
approximately 3 miles west of Pocatello (Figure 2-1). The facility ceased producing elemental 
phosphorus from phosphate ore in December 2001 and is currently being decommissioned by 
FMC. 

The FMC EPA Facility Identification Number is IDD 070929518. In operation since 1949, the 
FMC plant is located geographically within a Superfund site known as the Eastem Michaud Flats 
(EMF) site, which was placed on the National Priorities List (NPL) on August 30, 1990. A 
remedial investigation/feasibility study (RI/FS) was initiated in 1992 and has been completed at 
the EMF site (Bechtei 1996; Bechtei 1997). EPA issued a ROD for the site in June 1998. 

The FMC facility first became subject to the Resource Conservation and Recovery Act (RCRA) 
Subtitle C permitting regulations in March 1990 due to the removal of the Bevill Exemption 
from certain mineral processing wastes. The plant operation included waste management units 
(WMUs) which have interim status under RCRA. The Precipitator Slurry Storage Surface 
Impoundment, termed Pond 8E and designated as WMU #11, was included in the February 1991 
amendment to FMC's RCRA Part A permit application, and in the RCRA Part B Permit 
Application submitted on March 1, 1991, to EPA Region 10 (FMC 1991). The location of the 
pond is shown in Figure 2-2. The pond commenced operation in 1984, primarily to store and 
consolidate precipitator slurry prior to transfer to Pond 9E (WMU #9) for solar drying. 

Pond 8E covers an area of 4.1 acres and has an approximate 27-acre-feet capacity; it is double-
lined, and is equipped with a leachate collection, detection, and removal system (LCDRS) 
between the two liners. In addition, groundwater beneath Pond 8E is monitored with a RCRA 
groundwater monitoring system that for this pond consists of one upgradient and four 
downgradient wells. 

2.2 CLOSURE PLAN BACKGROUND 

FMC first submitted a Pond 8E Closure Plan to EPA on March 1,1991, as part of the company's 
RCRA Part B Permit Application for the Pocatello facihty (FMC 1991). A substantially revised 
Pond 8E Closure Plan was later provided to EPA on January 20, 1994. Another revision to the 
Pond 8E Closure Plan was included in the revised RCRA Part B Permit Application in December 
1997, in response to a request from EPA Region 10 to FMC dated January 23, 1997. FMC 
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Section 2 - Introduction 

submitted the Pond 8E Closure Plan in September 1998 to incorporate design changes to the 
closure cap at the request of the EPA. This closure plan has been revised to incorporate the 
responses to EPA comments that were submitted to EPA on April 28, 1999; the initial fill and 
temporary cap constmction activities conducted in 1999; settlement monitoring activities since 
1999; updated technical specifications, final cap design considerations, and final cap constmction 
drawings; and plant closure. This document has also been updated and supersedes the closure 
plans for Pond 8E that FMC previously has provided to the Agency. 

2.3 PROCESS AND UNIT DESCRIPTION 

2.3.1 Waste Management 

The FMC plant formerly produced elemental phosphoms from phosphate-bearing shale ore, 
which generated two RCRA-regulated waste streams that were managed in surface 
impoundments - phossy water and precipitator slurry. 

Elemental phosphoms oxidizes upon contact with air. Therefore, to prevent oxidation, the 
elemental phosphoms produced at the plant was stored under water. The resulting wastewater 
was known as phossy water, which is any water that has come into contact with elemental 
phosphoras. This included water used for storing phosphoms, for condensing gaseous 
phosphoras, for purging pump packings, and in the handling or storing of wastes. Phossy water 
contains elemental phosphoras as well as suspended and dissolved solids. 

The second waste stream, precipitator slurry, was generated when precipitator dust from the 
electrostatic precipitators was slurried with water, to faciHtate transport to surface impoundments 
for storage and (until 1990) drying. This waste stream also contained elemental phosphoras and 
suspended/dissolved solids. In 1989, one of three samples of precipitator slurry tested hazardous for 
cadmium (EPA Hazardous Waste Code D006 per 40 CF.R §261), using the Extraction Procedure 
Toxicity Test. However, a subsequent sample taken in September 1990, and other samples of 
precipitator slurry collected since then, have not exhibited the hazardous waste characteristic for 
toxicity. All samples were taken at the fumace building prior to the waste stream being transported 
to surface impoundments. FMC implemented process changes to reduce elemental phosphoras 
content and ensure that precipitator slurry will not contain concentrations of soluble cadmium in 
excess of hazardous waste thresholds. The resulting Nonhazardous Slurry Assurance Project 
(NOSAP) slurry contained low concentrations (consistently below 1,000 ppm) of elemental 
phosphoras. Laboratory tests of NOSAP slurry and observations at Pond 8E have shown that 
NOSAP slurry will not smoke or bum when allowed to dry. 
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Section 2 - Introduction 

Pond 8E was constracted in 1984 for storing and consolidating precipitator slurry received from the 
fumace building. The settled solids were then periodically dredged and placed in Pond 9E (WMU 
#9). Effective January 22,1994, discharge of precipitator slurry to Pond 8E was suspended. 

FMC dredged the sohds from Pond 8E (to the extent practicable) in 1994. Dredging was 
carefully controlled to avoid impairing the integrity of the liner. Dredging operations removed 
waste until the protective slag base, which covers the liner, was approached. Subsequent to this 
dredging operation, the unit started receiving the NOSAP slurry from the fumace building. Pond 
8E ceased receiving all waste in January 1997. 

2.3.2 Unit Description 

Pond 8E is a triangular-shaped pond, with approximate dimensions of 800 feet by 590 feet by 
620 feet, measured along the centerline of the embankments. The pond has a 12-foot depth from 
the high water line to the pond bottom. The embankments are at an elevation generally 14.5 feet 
higher than the pond bottom. The pond bottom liner is 2.5 feet below the top of the 
embankments; the second (top) liner is 1.5 feet below the top of the embankments. The pond 
capacity is 27 acre-feet. 

Native soil in the area of the pond is light brown, medium-density silt, with a trace of fine sand 
and clay. The pond embankments were built from the native soil and compacted to a minimum 
95 percent of modified proctor maximum density (AASHTO T-180). Optimum moisture content 
was found to be 13 percent, with a maximum density of 112.2 pounds per cubic foot. 

The greatest height of the embankments relative to the surrounding terrain occurs at the 
northwest comer of the pond, where the embankment is about 7 feet higher than the existing 
grade outside the pond. The embankments have a 3:1 slope on the inside of the pond and a 
2:1 slope on the outside. 

A cross section of the pond is illustrated in Figure 2-3 and is described as follows. The subgrade 
below the pond bottom is native silty soil with the top 1 foot compacted to 90 percent maximum 
density. The subgrade was constracted with two (leak detection) trenches connected at the center 
of the pond. The two trenches vary in depth from 1 to 2.5 feet, and slope from the end toward 
the center of the pond at a 2 percent grade. The pond subgrade, including the trenches, was lined 
with a 30-mil flexible PVC liner. This liner conforms to the trenches and provides a seal across 
the entire pond bottom surface. 
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Section 2 - Introduction 

Above the bottom liner, two 4-inch-diameter, perforated PVC sewer pipes (SDR 35) were laid in 
the bottom of the trenches. The trenches were backfilled with 1.5-inch drain rock; and a filter 
fabric was installed over this rock, flush with the pond subgrade. A l-foot-thick layer of native 
sandy silt material was placed above this bottom liner, with no compaction effort. A second 
30-mil PVC liner was placed above the sandy silt layer. To protect the top liner, a l-foot-thick 
layer of native silty soil, free of rock and debris, was placed and compacted to 90 percent 
maximum density. Above this, a 2-foot thick layer of 3-inch crashed slag was placed on top of 
the native silty soil to protect the liner system. 

The inside.slopes of the pond embankment were constracted as follows. The embankment was 
constracted to the level of the top of the bottom liner with native silty soils compacted to 
95 percent maximum density. The bottom pond liner was then extended from the bottom of the 
pond up the embankment, and anchored in a continuous 1-foot-deep "V" trench at the top of the 
embankment. Above this, a l-foot-thick layer of sandy silt was placed with no compaction 
effort. The second hner was then extended from the pond bottom over this 1-foot layer, and 
anchored in another continuous 1-foot-deep "V" trench at the top of the embankment. 

Similar to the bottom liner, the second (top) liner was covered with a l-foot-thick protective 
layer of silty soil free of rock and debris and compacted to 90 percent maximum dry density. 
From this elevation to near the finished grade of the embankment, a layer of 3-inch crashed slag 
tapers from 2 feet to 6 inches in thickness. 

Each of the two rans of perforated sewer pipes covered with drain rock (as described above) was 
connected to a 4-inch solid PVC SDR 35 sewer pipe, which extends through the bottom liner and 
under the embankment into a leachate collection/observation well located outside the pond dike. 
A seal was made at the Hner at the pipe penetration by using a flexible PVC pipe boot glued to 
the pipe and a stainless steel compression band. The sump was constracted using precast Class II 
tongue-and-groove concrete manhole sections. The bottom section of the manhole was set on a 
precast, reinforced concrete base, with a seal created using expansive grout. Where the PVC pipe 
penetrates the manhole, expansive grout was also used to seal the joints. The top of the manhole 
was set at an elevation level with the top of the pond embankment. 

2.3.3 Current Status 

Pond 8E has not received wastes since January 1997. The pond contains precipitator slurry and 
was full at the time the unit stopped receiving wastes. The initial fill and temporary cap 
constraction activities were completed on October 5, 1999. Interim dewatering and settlement 
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Section 2 - Introduction 

monitoring are currently being performed. All closure activities will be conducted in accordance 
with this Pond 8E Closure Plan, which reflects the requirements of 40 CF.R. §265.228(a)(2) for 
closure-in-place as a hazardous waste landfill. 

2.4 CLOSURE PLAN ORGANIZATION 

This Pond 8E Closure Plan is organized as follows: 

Section 3 discusses the regional and site characteristics, and the maximum waste 
inventory for Pond 8E. 

Section 4 describes the groundwater monitoring program. 

Section 5 contains a description of the groundwater quality assessment. 

Section 6 presents a summary of the closure activities, the rationale for these 
activities, and the closure schedule. 

Section 7 discusses the requirements and parameters considered for the proposed 
RCRA cap. 

Section 8 describes closure procedures, including site preparation, backfilling, 
equipment decontamination, monitoring activities, and cap installation. 

Section 9 provides the closure certification that will be submitted to EPA upon 
completion of closure. 

Section 10 discusses the post-closure care activities that will be conducted 
subsequent to closure completion. 

Section 11 presents the cost estimates for closure and post-closure care of the unit. 

Section 12 contains the financial assurance documentation for the estimated 
closure/post-closure costs. 

Section 13 contains a hst of referenced documents used in the preparation of this 
closure plan. 

Section 14 contains an indexed completion checklist for closure plan sections with 
regulatory requirements. 

This Closure Plan also includes a number of appendices. Appendices A and B contain specific 
monitoring well geologic logs and completion diagrams, respectively. Appendix C provides the 
RCRA/CERCLA Memorandum of Understanding for the FMC Pocatello Plant, dated April 19, 
1991, and an EPA memorandum entitled "Coordination between RCRA Corrective Action and 
Closure and CERCLA Site Activities," from Steven Herman and Elliott Laws (Assistant 
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Section 2 - Introduction 

Administrators, OECA and OSWER, respectively), dated September 24, 1996. Appendix D 
contains correspondence between FMC and EPA regarding reductions to analytical parameters 
for FMC's RCRA groundwater monitoring program. Appendix E contains the Field Sampling 
Plan for Equipment Decontamination Confirmation, and Appendix F provides groundwater 
chemistry statistics for the unit. Appendix G contains the Health and Safety Plan that will be 
followed during closure of Pond 8E, while Appendix H presents the results of HELP modeling 
performed for the proposed and RCRA guidance caps. The technical specifications, instrament 
data sheets, and drawings for the proposed final cover, as well as the Constraction Quality 
Assurance Plan, are included in Appendix I. Appendix J (not used) has been replaced by Calc. 
24230-025-4 "Settlement Evaluation Final Cap" which is contained in Appendix M. Appendix 
K presents the results of geotechnical investigations conducted in 1993 on wastes from Pond 8E 
and the Phase IV Ponds. Appendix L contains the laboratory results for geotechnical analyses 
performed on Pond 8E and Phase IV Ponds samples in 1994. Appendix M contains geotechnical 
and drainage calculations for the Pond 8E proposed final cover. Appendix N contains vendor 
information and test data on the compatibility of the proposed liner material with the waste in the 
unit. 
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Section 3 

Site Characteristics 

3.1 GENERAL 

The FMC plant is located at the base of the northem slope of the Bannock Range, where it 
merges with the Snake River Plain. The plant is approximately 1 mile west of the Portneuf 
River, and 4 miles southeast of the American Falls Reservoir, which is on the Snake River 
(Figure 2-1). The general site area is situated on the southem margin of the Eastem Michaud 
Flats at the base of the northemmost mountain of the Bannock Range. The Michaud Flats are 
part of the extensive Snake River Plain. 

The Portneuf River, a major tributary of the Snake River drainage system, is the only perennial 
stream near the FMC site. The river flows to the northwest through Pocatello and discharges into 
the American Falls Reservoir. The FMC site is not subject to flooding by lOO-year peak floods. 
A detailed description of the lOO-year flood plain within the region of interest is presented in 
Section B.3.2 of the RCRA Part B Permit Application (FMC 1997a, as revised). 

The surface elevation within the FMC property ranges from approximately 4,440 feet above 
mean sea level (MSL) at the northem boundary of the facility to about 5,200 feet in the south 
(Figure 2-1). Within the operational areas of the FMC plant, the ground elevation ranges from 
approximately 4,450 to 4,500 feet above MSL. A site topographic map for the Pond 8E vicinity 
is presented in Figure 3-1. 

A discussion of regional and site characteristics including climate, surface conditions, subsurface 
conditions, groundwater, and hydrogeology is presented in the RCRA Interim Status 
Groundwater Monitoring Assessment (FMC 1993), and in the Remedial Investigation Report for 
the Eastem Michaud Flats Site (Bechtei 1996). These publications were submitted to EPA on 
August 24,1993 and August 23,1996, respectively. 

3.2 CLOSURE SITE AREA 

The Pond 8E waste management unit (WMU #11) is located in the southwestem part of the FMC 
plant facihties (Figure 2-2). Native soil in the area of the pond is light brown, medium-density silt, 
with a trace of fine sand and clay. The pond embankments were built from compacted native soil. 

The proposed limits of the final cap (LFC) are shown on Drawings 250-C-213 and 250-C-217 
(Appendix I). For purposes of this closure plan, the boundaries of the waste management unit 
(WMU #11) are considered to be the same as the LFC, and LFC defines the "closure area". 
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Section 3 - Site Characteristics 

The closure area was determined on the basis of the operation and management of the pond. 

Wastes were discharged into Pond 8E via a permanent piping system. In 1994, wastes were 

removed from Pond 8E by dredging through a movable piping system to Pond 9E. Since 1994, 

Pond 8E has been used for storing and consolidating Nonhazardous Slurry Assurance Project 

(NOSAP) precipitator slurry. The unit ceased receiving wastes in January 1997. The closure 

area encompasses the approximately 13 foot-thick layer of pond contents present in 1997 and the 

entire top of the perimeter dike. 

Pond 8E was constracted over a previously used unlined precipitator slurry surface impoundment 

known as Pond 2E. The wastes from this former pond were dried and excavated down to native 

soils prior to constraction of Pond 8E. The previously used area outside the LFC of Pond 8E will 

be remediated as part of the CERCLA RD/RA for the FMC OU. There have been no instances 

of overtopping the dike at Pond SE. Therefore, the closure area (and coinciding LFC) for Pond 

8E is appropriate because it consists of the area where Pond 8E waste management activities took 

place. 

Hydrogeologic information is described in detail in the RCRA Interim Status Groundwater 
Monitoring Assessment (FMC 1993). Groundwater at the facility is monitored by a network of 
wells, as discussed in Sections 4 and 5 of this closure plan. 

3.3 MAXIMUM WASTE INVENTORY 

The maximum amount of waste (pond solids) present in 1997 in Pond 8E was 27 acre-feet, or 
approximately 43,560 cubic yards. This amount is based on the fact that as of January 1997, the 
unit was at capacity. No further wastes were placed in Pond 8E. Therefore, the maximum waste 
inventory for purposes of this Pond 8E Closure Plan is 27 acre-feet. 
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Section 4 

Groundwater Monitoring 

This section presents a description of the current Pond 8E groundwater monitoring program 
which will be continued during the closure and post-closure periods. The objective of the 
monitoring program is to identify whether increases in hazardous constituent concentrations 
attributable to Pond 8E occur downgradient of the closed unit. Section 4.1 describes the 
proposed monitoring well network, and Section 4.2 presents the monitoring frequency and 
summarizes the monitoring procedures. 

4.1 MONITORING WELL NETWORK 

The current RCRA groundwater monitoring well network for Pond 8E consists of one upgradient 
well (Well 167) and four downgradient wells (Wells 104,114,131, and 168). It should be noted 
that due to the proximity of Pond 8E to the Phase IV Ponds (WMU #8) (Figure 4-1), these wells 
also serve as the RCRA groundwater monitoring network for the Phase IV Ponds per 
40 C.F.R. §265.91(b). 

Wells 104,114, and 131 were installed in September 1990. An additional four wells (Wells 116, 
130, 137, and 132) also functioned as part of the RCRA groundwater monitoring system for 
Pond 8E and the Phase IV Ponds until September 1995, when Wells 167 and 168 were installed 
as replacement wells. Specifically, upgradient Well 167 replaced Wells 116, 130, and 137, and 
the downgradient Well 168 replaced Well 132. 

The locations of the current Pond 8E RCRA groundwater monitoring wells are shown on 
Figure 4-1. Upgradient Well 167 is located south of Pond 8E, and its casing is 139.0 feet deep. 
Downgradient Well 104 is 109.0 feet deep and located along the northeast perimeter of the unit, 
while Well 131 is a 165.6-foot-deep well situated along the northwest perimeter. Downgradient 
Wells 168 and 114 are positioned to the west ofthe unit, with Well 168 being 93.0 feet deep, and 
Well 114, 129.0 feet deep. A summary of the monitoring well screened intervals is provided in 
Table 4-1. The drilling logs and well completion diagrams of wells in the monitoring network, 
as well as those used to develop the description of site hydrogeology presented in Section 5, are 
provided in Appendices. A and B. 
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Section 4 - Groundwater Monitoring 

TABLE 4-1 

POND 8 E MONiroRBSG W E L L CONSTRUCTION SUMMARY 

WeU No. 

167 

104 

114 

131 

168 

WeU Casing Depth 
(feet bgs) 

139.0 

109.0 

129.0 

165.6 

93.0 

WeU Diameter 
(inches) 

4 

4 

4 

4 

4 

Slot Size 
(inches) 

0.02 

0.02 

0.02 

0.02 

0.02 

= 
Screen Interval 

(feet msl) 

4373.6 - 4353.6 

43BB. 1-4378.1 

4351.9-4342.4 

4330.6 - 4320.6 

4396.1-4381.1 

Notes: All well casings and screens are Schedule 40 PVC material, except Well 131 which is Schedule 80 PVC. Screens are 
machine cut (manufactured). 
bgs = below ground surface 

4.2 MONITORING FREQUENCY, PROCEDURES, AND STATISTICAL ANALYSIS 

Chemical analytical data and groundwater level measurements have been collected on a quarterly 

basis since RCRA groundwater monitoring for the unit was initiated in September 1990. Since 

1992, additional monitoring wells were installed as part of the CERCLA RI/FS effort. 

Monitoring at the CERCLA wells was conducted on a quarterly basis from April 1992 through 

December 1994, and has been conducted semi-annually thereafter. The results are submitted to 

EPA Region 10 for review in accordance with the EPA RCRA/CERCLA Memorandum of 

Understanding (included in Appendix C in this plan), and in the RCRA Interim Status 

Groundwater Monitoring Assessment reports submitted annually (FMC 1993; FMC 1994; FMC 

1995; FMC 1996; FMC 1997b; FMC 1998a; FMC 1999a; FMC 2000; and Astaris 2001). The 

annual reports specifically address FMC's RCRA surface impoundments, including Pond 8E. 

The RCRA Interim Status 2000 Groundwater Monitoring Assessment (Astaris 2001) included 
statistical analyses for three indicator parameters: arsenic, fiuoride, and selenium. Time-series 
plots of these parameters were created wherein mean values for the reporting year were compared 
to those of previous years. Where the current values were higher for any indicator, a Mann-
Whitney non-parametric test was conducted to assess the significance of the increase, hi 
addition, qualitative evaluations were performed for the other indicator parameters reported, 
including potassium, which has been shown to be a very good indicator parameter for recent 
releases. Both statistical and qualitative methods conclude that Pond 8E has not released 
constituents to groundwater (Astaris 2001). 
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Section 4 - Groundwater Monitoring 

During the initial phases of the closure period, FMC proposes to continue quarterly groundwater 
monitoring and analyses at Pond 8E, consistent with the RCRA altemate monitoring program 
(per 40 C.F.R. §§265.93(d) and (e)) being implemented at FMC's other WMUs, as outlined in 
the June 1995 correspondence between EPA and FMC (Appendix C) and the RCRA Interim 
Status Groundwater Monitoring Plan (FMC 1999b). Consistent with the June 1995 
correspondence between EPA and FMC (Appendix D), groundwater samples collected from the 
unit's monitoring wells will be analyzed for the following analytical and physical parameters: 

• arsenic * 

• cadmium * 

• chloride * 

• fluoride * 

• nitrate * 

• potassium * 

• selenium * 

• orthophosphate 

• ammonia 

• sulfate 

» specific conductance 

• turbidity 

. pH 

• temperature 

These samples will be collected in accordance with the procedures described in the Sampling and 
Analysis Plan (Attachments 10-1 [QAPjP] and 10-2a [FSP] in Section 10). The groundwater 
surface elevation will be determined each time the groundwater is sampled, (jroundwater 
monitoring data will be maintained by FMC, and the results of the groundwater quality 
assessments will be submitted annually to EPA. Groundwater quality data will be evaluated 
quarterly and statistically analyzed annually. The statistical analyses used by FMC are described 
in the RCRA Interim Status Groundwater Monitoring Plan (FMC 1999b). 
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Section 5 

Groundwater Assessment 

This section presents a description of groundwater conditions at Pond 8E (WMU #11). Section 

5.1 describes the site hydrogeology and Section 5.2 summarizes the groundwater chemistry. 

5.1 HYDROGEOLOGY 

This description of the hydrogeology of the Pond 8E area is based on geologic logs and well 
completion diagrams (Wells 104, 114, 131, 132, 167, and 168) which are provided in 
Appendices A and B, respectively. Also used to develop this description were hydrogeologic and 
geochemical information in the Remedial Investigation Report for the Eastem Michaud Flats 
Site (Bechtei 1996), and the groundwater chemistry information in the RCRA Interim Status 2000 
Groundwater Monitoring Assessment (Astaris 2001). 

The hydrogeology in the Pond 8E area is transitional between that of the Bannock Range and that 
of the Michaud Flats. In the Bannock Range, groundwater flows through low permeability, 
undifferentiated, and apparently discontinuous sedimentary and volcanic rock units under steep 
gradients. In the Michaud Flats, groundwater flows through relatively continuous, high 
conductivity basalt and gravel aquifers under flatter gradients. The transitional zone is 
characterized by small, heterogeneous coalescing alluvial fans where groundwater flow occurs 
predominantly within localized sand and gravel lenses. 

The hydrogeology in the Pond 8E area is illustrated on cross sections A-A' and B-B' (Figures 5-1 
to 5-3). The upper geologic unit beneath Pond 8E is an approximately 85-foot-thick, unsaturated 
silt containing several silty gravel layers. These gravel layers occur at depths of 15 and 40 feet, 
are approximately 10 to 20 feet thick, and consist of quartzitic, volcanic, and minor calcareous 
clasts. These layers appear continuous beneath the unit, thicken to the northeast, and represent 
the edge of an alluvial fan deposit. 

Groundwater is first encountered in a silt aquitard which is underlain by a 10- to 40-foot-thick 
layer of gravel of metamorphic and volcanic lithology. The gravel is the uppermost aquifer 
beneath Pond 8E. This gravel is discontinuous through the Pond 8E area, and becomes thicker to 
the north. The gravel is underlain, in places, by a saturated clay layer, which ranges from 
approximately 10 to 45 feet thick. Due to the geologic setting of Pond 8E, the uppermost aquifer 
is more of a discontinuous series of gravels that are likely to be hydraulically interconnected. In 
some areas, the uppermost aquifer may be a silty sand or sandy silt (Well 167) due to lateral 
facies changes. In other areas, the uppermost aquifer is a permeable gravel (Well 132). Well 168 
was installed in a sandy silt, which may actually be the aquitard in this area. 
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Section 5 - Groundwater Assessment 

Groundwater is encountered at an approximate depth of 90 feet in the Pond 8E area, which 
corresponds to an elevation of 4,397 feet mean sea level. Seasonal fluctuations in water levels 
are on the order of 0.5 to 3 feet, with the higher elevations occurring during the winter months. 
The hydrographs for the Pond 8E monitoring wells for the period October 1990 through 
November 2000 are presented in Figure 5-5. 

Groundwater flow in the shallow aquifer in the Pond 8E area is to the north, as shown in the 
contours of November 2000 (Figure 5-4). The horizontal hydraulic gradient ranged from 
approximately 0.0012 to 0.0021 as measured between upgradient Well 167 and downgradient 
Well 131 between December 1995 and November 2000. No significant seasonal or other 
temporal changes in this flow pattem are apparent. 

Vertical potentiometric head differences measured in June 1994 are shown in Figure 5-6. During 
the period June 1992 to May 1998, vertical potentiometric head differences in shallow/deep well 
pair 103/104 generally indicated upward flow potential in this area, ranging from approximately 
0.01 to 0.18 feet 

The results of slug tests conducted in Well 104 indicate the hydraulic conductivity of the shallow 
aquifer in the Pond 8E area is 126 feet/day (0.044 centimeters per second). This hydraulic 
conductivity may be used to estimate the average groundwater seepage velocity using the 
following equation: 

V = K i / n 

where: 

V = average groundwater seepage velocity in feet per day; 

K = hydraulic conductivity in feet per day; 

i = horizontal hydraulic gradient (dimensionless); and 

n = effective aquifer porosity (dimensionless). 
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Section 5 - Groundwater Assessment 

The effective porosity of the upper aquifer was estimated at 20 percent and the value used for the 
hydraulic gradient was 0.0016, which is the average for the period December 1995 through 
November 2000. Using these values in the above equation yields an estimated seepage velocity 
of 1.10 feet per day. 

The aquifer cross-sectional area was estimated to have a width of 600 feet and a thickness of 
20 feet. The groundwater flux beneath the pond was estimated to be 18,000 gallons per day 
(2,400 cubic feet per day), using the following equation: 

Q = KiA 

where: 

Q = groundwater flux in cubic feet per day; 

K = hydraulic conductivity in feet per day; 

i = horizontal hydraulic gradient (dimensionless); and 

A = cross-sectional area in square feet of aquifer beneath Pond 8E, perpendicular to 
flow direction. 

5.2 GROUNDWATER CHEMISTRY 

The groundwater chemistry information for wells in the Pond SE monitoring network is 
summarized in Table 5-1. The groundwater in the uppermost aquifer has been affected by past 
releases associated with the operation of former unlined ponds located beneath and adjacent to 
Pond 8E. These effects are elevated sulfate and other conunon ion concentrations with respect to 
unaffected groundwater in the uppermost aquifer. In addition, arsenic, orthophosphate, fluoride, 
and nitrate concentrations are elevated as a result of residual constituents released from the old 
ponds. Residual concentrations are reflected even in upgradient Well 167, where nitrate, arsenic, 
and orthophosphate are found at concentrations greater than those in unaffected groundwater. 
Unaffected or background groundwater quality was characterized during the CERCLA remedial 
investigation for the EMF site. 

Potassium was identified as one of the best indicator constituents that would indicate a recent 
release. Background groundwater contains low potassium concentrations relative to the 
concentrations in pond water. Potassium is also a very mobile chemical once dissolved in water. 
Therefore, potassium from old releases has largely migrated through the aquifer system whereas 
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Section 5 - Groundwater Assessment 

TABLE 5-1 

GROUNDWATER CHEMISTRY - Po^JD 8E 

Analyte 

Arsenic 
Cadmium 
Chloride 
Fluoride 
Nitrate (NO3 as N) 
Orthophosphate (PO4 
asP) 
pH 
Potassium 
Selenium 

Specific conductance, 
at 25°C (^mhos/cm) 
Sulfate 
Temperature (°C) 
Total Ammonia 
(NH3+NH4 as N) 
Turbidity (NTU) 

Michaud'" 

95% UCL^^'"' 

0.0157 
0.0025 
212.02 
0.816 
4.728 
0.943 

7.90 

0.0059 

1193 

115.77 
17.00 
0.782 

Bannock'" 

9 S % U C L " ' " > 

0.0183 
0.0012 
64.06 
0.602 
1.944 
0.631 

7.71 
11.54 

0.0030 

762 

125.35 
17.74 
0.315 

Well 104'" 1 

2000 Q 1 

0.0747 
0.001 U 
140 J 
4.9 
25.9 J 
4.8 J 

7.42 
279 J 
0.005 U 

2250 

166 J 
13.6 
6.3 J 

0.7 

2000 Q 2 

0.0722 
0.001 U 
134 
4.5 J 
26.1 
4.1 J 

7.48 
255 J 
0.005 U 

2310 

161 
13.9 
4.7 J 

1.4 

2000 Q 3 

0.0716 
0.001 U 
147 
4.8 
26.3 
4.1 

7.27 
260 J 
0.005 U 

2140 

169 
13.7 
3.5 

0.7 

2000 Q 4 

0.0672 
0.001 U 
148 J 
4.6 J 
24.5 J 
3.7 

7.3 
258 J 
0.005 U 

2160 

165 J 
13.4 
4 

0.6 

Notes 
1) all results in mg/l unless noted 
2) 95% UCLs were calculated from all data through 2nd quarter 1998. 

U = Measured Not Detected 
U =Qualified Not Detected 

J = estimated value R = rejected 

3) Source: RCRA Part B Permit Application, Volume 5, Section E, Table E-19, revised 11/23/98. 
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Section 5 - Groundwater Assessment 

TABLE 5-1 (CONT'D) 

Analyte 

Arsenic 
Cadmium 
Chloride 

Fluoride 

Nitrate (NO3 as N) 
Orthophosphate (PO4 
asP) 

pH 
Potassium 
Selenium 
Specific conductance, 
at 25°C (/imhos/cm) 
Sulfate 
Temperature, (°C) 
Total Ammonia 
(NH3+NH4 as N) 
Turbidity (NTU) 

Michaud'" 

95%UCL®''^ 

0.0157 
0.0025 
212.02 

0.816 

4.728 

0.943 

7.90 

0.0059 
1193 

115.77 
17.00 
0.782 

Bannock'" 

95%UCL'^>'* 

0.0183 
0.0012 

64.06 

0.602 

1.944 

0.631 

7.71 

11.54 
0.0030 
762 

125.35 
17.74 
0.315 

Well 114'" 

2000 Q 1 

0.14 
0.00083 UJ 
138 J 

0.89 

0.07 J 

2.7 J 

7.29 

17.7 J 
0.0046 UJ 
1636 

115J 
10.6 
1.1 J 

0.6 

2000 Q 2 

0.144 
0.001 U 
141 

0.86 J 

0.1 U 
1.7 J 

7.36 

17.1 J 
0.005 U 
1649 

116 
10.9 
1.3 J 

0.8 

2000 Q 3 

0.14 5 
0.001 U 

144 

0.88 

0.1 U 
2.5 

7.14 

18.9 
0.005 U 
1627 

121 
10.8 
1.1 

0.9 

2000 Q 4 

0.143 
0.001 U 

142 J 

0.51 J 

0.1 U 
2.4 

7.16 

20.1 J 
0.005 U 
1653 

119J 
10.6 
1.1 

1.1 

Notes 

1) all results in mg/1 unless noted 
2) 95% UCLs were calculated from all data through 2nd quarter 

U = Measured Not Detected 
1998. U = Qualified Not Detected 

J = estimated value R = rejected 

3) SOURCE: RCRA PART B PERMIT APPLICATION, VOLUME 5, SECTION E , TABLE E-19, REVISED 11/23/98. 
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Section 5 - Groundwater Assessment 

TABLE 5-1 (CONT'D) 

Analyte 

Arsenic 
Cadmium 
Chloride 
Fluoride 
Nitrate (NO3 as N) 
Orthophosphate (PO4 
asP) 
pH 
Potassium 
Selenium 
Specific conductance, 
at 25 C (;tmhos/cm) 
Sulfate 
Temperature, (°C) 
Total Ammonia 
(NH3+NH4 as N) 
Turbidity (NTU) 

Michaud'" 

95%UCL'^>"> 

0.0157 
0.0025 
212.02 

0.816 
4.728 
0.943 

7.90 

0.0059 
1193 

115.77 
17.00 
0.782 

Bannock'" 

95%UCL'^"' ' 

0.0183 
0.0012 
64.06 
0.602 
1.944 
0.631 

7.71 
11.54 
0.0030 
762 

125.35 
17.74 
0.315 

Well 131'" 

2000 Q 1 

0.0712 

0.00078 UJ 
169 J 
0.1 U 
0.16 J 
8.2 J 

7.15 
15.1 J 
0.0046 U 
1644 

146 J 
13.3 
0.3 J 

40.9 

2000 Q 2 

0.0669 
0.001 U 
169 

0.1 U 
0.18 J 
7.5 J 

7.22 
13.1 
0.005 U 
1654 

139 
13.5 
0.2 UJ 

24 

2000 Q 3 

0.0731 
0.001 U 
178 
0.14 
0.23 
5.7 

6.98 
15.6 J 
0.005 U 
1638 

150 
13.4 
0.2 U 

82 

2000 Q 4 

0.0749 
0.001 U 
177 J 
0.11 
0.2 J 
8.4 

7.04 
15.5 J 
0.005 U 
1665 

151 J 
13 
0.2 U 

78 

Notes 
1) all results in mg/1 unless noted U : 
2) 95% UCLs were calculated from all data through 2nd quarter 1998. U = 

Measured Not Detected 
Qualified Not Detected 

J = estimated value R = rejected 

3) SOURCE: RCRA PART B PERMIT APPLICATION, VOLUME 5, SECTION E , TABLE E - 19, REVISED 11/23/98. 
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Section 5 - Groundwater Assessment 

TABLE S-1 (CONT'D) 

Analyte 

Arsenic 
Cadmium 
Chloride 
Fluoride 
Nitrate (NO3 as N) 
Orthophosphate (PO4 
asP) 

pH 

Potassium 
Selenium 

Specific conductance, 
at 25 C (/imhos/cm) 
Sulfate 

Temperature, (°C) 
Total /Ammonia 
(NH3+NH4 as N) 
Turbidity (NTU) 

Michaud'" 

95%UCL'^"' ' 

0.0157 
0.0025 
212.02 
0.816 
4.728 
0.943 

7.90 

0.0059 

1193 

115.77 

17.00 
0.782 

Bannock'" 

9 5 % U C L ' ^ > " ^ 

0.0183 
0.0012 
64.06 
0.602 
1.944 
0.631 

7.71 
11.54 

0.0030 

762 

125.35 
17.74 
0.315 

Well 167'" 1 

2000 Q 1 

0.0609 
0.00094 UJ 
128 J 
0.2 UJ 
3.9 J 
11.3J 

7.1 
16.1 J 

0.0048 UJ 

1497 

129 J 
14.4 

0.2 UJ 

0.3 

2000 Q 2 

0.0523 
0.0001 U 
120 
0.1 U 
4 
10.9 J 

7.17 
14.2 

0.005 U 

1510 

123 
14.2 
0.2 UJ 

2.2 

2000 Q 3 

0.0577 
0.0001 U 
124 

0.1 U 
5.7 
9.4 

7 
16.1 

0.005 U 

1504 

138 
14.3 

0.2 U 

1.6 

2000 Q 4 

0.0575 
0.0001 U 
134 J 
0.1 U 
2.3 J 
11.9 

6.99 
15.4 J 

0.005 U 

1481 

131 J 
13.9 

0.2 U 

1.5 

Notes 
1) all results in mg/1 unless noted 
2) 95% UCI^ were calculated from all data through 2nd quarter 1998. 

U = Measured Not Detected 
U = Qualified Not Detected 

J = estimated value R = rejected 

3) SOURCE: RCRA PART B PERMIT APPLICATION, VOLUME 5, SECTION E , TABLE E-19, REVISED 11/23/98. 

Pond 8E Closure Plan 
E:VPnd8E CPV2002 CPVTextVSect OS.Doc 

5-13 May 2002 



Section 5 - Groundwater Assessment 

TABLE 5-1 (CONT'D) 

Analyte 

Arsenic 
Cadmium 

Chloride 
Fluoride 
Nitrate (NO3 as N) 
Orthophosphate (PO4 
asP) 
pH 
Potassium 
Selenium 
Specific conductance, 
at 25 C (/tmhos/cm) 
Sulfate 
Temperature, (°C) 
Total Ammonia 
(NH3+NH4 as N) 
Turbidity (NTU) 

Michaud'" 

95%UCL'^"'^ 

0.0157 
0.0025 
212.02 

0.816 
4.728 
0.943 

7.90 

0.0059 
1193 

115.77 
17.00 
0.782 

Bannock'" 

95%UCL'^>'^' 

0.0183 

0.0012 

64.06 
0.602 
1.944 
0.631 

7.71 
11.54 
0.0030 
762 

125.35 
17.74 
0.315 

Well 168'" 

2000 Q 1 

0.0317 
0.00098 UJ 

129 J 

5.5 
14.7 J 
0.5 U 

7.28 
17.7 J 
0.0179 

2290 

704 J 
12.4 
0.7 J 

19.1 

2000 Q 2 

0.0272 

0.001 U 

132 

4.6 U 
16.3 
0.56 UJ 

7.33 
15.6 
0.0152 

2400 

725 
12.7 
0.5 J 

6 

2000 Q 3 

0.0304 

0.001 U 

145 

5.5 
17.2 
0.39 UJ 

7.09 
16.6 J 
0.013 

2280 

721 
13.3 
0.4 

1.4 

2000 Q 4 

0.031 

0.001 U 
141 J 

5.3 J 
16.2 J 
0.63 UJ 

7.15 
15.7 J 
0.0158 

2300 

687 J 
11.7 
0.4 

1 

Notes 
1) all results in mg/1 unless noted 
2) 95% UCLs were calculated from all data through 2nd quarter 

U = Measured Not Detected 
1998. U= Qualified Not Detected 

J = estimated value R = rejected 

3) Source: RCRA Part B Permit Application, Volume 5, Section E, Table E-19, revised 11/23/98. 
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Section 5 — Groundwater Assessment 

other chemicals are still migrating into the groundwater because of lower mobihty. These 
characteristics make increasing potassium concentrations a good indicator of any recent leaks 
from Pond 8E. 

The RCRA groundwater monitoring data for 2000 show that potassium concentrations are near 
background levels in Wells 114, 131, 167, and 168. Initially, potassium concentrations were 
much greater in Well 168, but this can be attributed to the highly turbid water samples yielded by 
the well after installation. Successive sampling events show decreasing turbidity and 
corresponding decreases in potassium concentrations. 

Well 104 continues to show elevated potassium concentrations; however, this well is within the 
area influenced by mounding from former Pond 83 (WMU #7). Pond 88 was an unlined pond 
that has impacted groundwater. 

The data from the RCRA groundwater monitoring system have been analyzed and reported on an 
annual basis since 1993. The results of the statistical analyses performed as part of these 
evaluations indicate Pond 8E is not leaking. These conclusions are supported by the analyses 
performed on the 2000 data presented in Table 5-1 (Astaris 2001). Groundwater chemical data 
in the form of time series plots and the statistical tests are presented in Appendix F. 
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Section 6 

Closure Plan Description 

The planned closure activities for Pond 8E are summarized in Section 6.1. The rationale for the 
closure is based on the performance standards discussed in Section 6.2. Section 6.3 contains 
performance standards for decontamination of materials and equipment. The decontamination 
and closure activities will be conducted in accordance with the Health and Safety Plan, as 
described in Section 6.4. Sampling and analysis procedures during the closure activities are 
addressed in Section 6.5. The closure schedule is described in Section 6.6, and amendments to 
the closure plan (if necessary) are addressed in Section 6.7. 

6.1 PLAN SUMMARY DESCRIPTION 

Pond 8E will be closed with waste in place as a RCRA hazardous waste landfill, which includes 
placing a final cover over the unit. The objective of the closure is to reduce and control potential 
migration of waste constituents from the pond solids into the groundwater, surface water, and 
surrounding soils. Any containinated surface or subsurface soils within the limits of the final cap 
will be contained under the cap.. 

The proposed closure will be implemented in accordance with applicable requirements of RCRA 
40 CF.R. Part 265. The closure procedures are described in detail in Section 8. It was originally 
planned that free surface water would need to be removed from Pond 8E to allow drying of pond 
sediments to stabilize the pond solids for initial fill closure operations. Due to the low 
phosphorus content of the NOSAP precipitator slurry currently contained in Pond 8E (less than 
1,000 ppm elemental phosphorus), removal of free surface water would not have caused the pond 
solids to smoke and bum. Prior to the start of the initial fill placement, a demonstration test fill 
was performed on the southeast comer of the pond without free surface water removal. Results 
of the demonstration test fill indicated that the initial fill could be directly placed over the pond 
without free surface water removal and surface drying of the pond sohds. Following EPA 
approval, the initial fill was successfully placed on Pond 8E during the 1999 construction season. 
The closure activities conducted to date are described briefly below: 

• Geotextile was installed over the pond solids to separate the initial fill and pond 
sohds, concurrent with the installation of a perforated pipe drainage system for 
dewatering the pond during consolidation. 

• Placed sand backfill using conveyor equipment and removed free surface water 
using portable pumps. Water pumped from the pond during the backfill process was 
sent to an onsite RCRA MTR surface impoundment for ultimate recycle back into 
plant processes. 

Pond BE Closure Plan 6-1 May 2002 
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Section 6 - Closure Plan Description 

• Placed geoweb panels and additional granular backfill in the pond as needed to 
stabilize the backfill, and to provide a working platform over the entire pond area. 

• Installed wick drains upon completion of sand backfill to improve drainage and 
accelerate consolidation of the pond solids. 

• After sand placement, the pond area was backfilled with slag up to approximately 
the subgrade surface level. The surface of the slag was graded; a sand bedding layer 
(6-inch minimum in thickness) and the temporary settlement monitoring plates were 
installed over the slag surface. A temporary cover was installed on the subgrade 
surface to minimize precipitation infiltration into the fill. 

• A temporary pumping system was installed to remove water from the pond to 
accelerate its consolidation. 

Current closure activities being conducted following initial fill placement are: 

• Monitoring subgrade settlement until the settlement rate has diminished to an 
acceptable level. 

• Removing additional water using the temporary dewatering system and pumping 
water from the drainage system to a new on-site water treatment facility or otherwise 
manage it in accordance with RCRA requirements. 

Future closure activities to be conducted following achievement of an acceptable settlement 
rate are described briefly below: 

• 

• 

After completion of pumping, flush and remove all surface piping within the closure 
area, except for the consolidation drainage and leak detection systems. 
Decontaminate and/or dispose of any structures or equipment associated with these 
pipes, as described in Section 6.3. 

Mobilize the contractor, remove and dispose of the temporary cover, regrade the 
subgrade, place the final cover, install temperature and pressure monitoring system, 
install settlement monuments, certify closure as discussed in Section 8.12, and 
demobilize the contractor. 

Place barriers and waming signs around the closure area according to Section 10.2; 
complete and submit an as-built survey plat, and record an additional deed notice 
pursuant to 40 CF.R. §§265.116 and 265.119. 

Initiate post-closure monitoring in accordance with 40 C.F.R. §265.117 as outlined 
in Section 10. 
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Section 6 - Closure Plan Description 

6.2 CLOSURE RATIONALE AND PERFORMANCE STANDARDS 

6.2.1 Closure Rationale 

The Closure Plan calls for closure of Pond 8E by capping. The objective of the closure cap is to 
reduce and control potential migration of waste constituents into the groundwater, surface water 
or the surrounding soils. Before capping the pond solids in the pond, any underground pipes 
outside the dike area but within the limits of the closure area will either be removed for disposal 
or plugged and capped in place, as described in Section 8.3. 

Capping of Pond 8E will control infiltration of rain water into the waste (pond solids). This will 
minimize migration of constituents from pond solids into groundwater or subsoil. Waste 
migration into surface waters will also be prevented by capping, as it will reduce chances of 
contaminated precipitation runoff. Any contaminated surface soils within the limits of the final 
cap (LFC) will be contained under the cap. 

6.2.2 Closure Performance Standards 

The proposed closure will be implemented in accordance with the RCRA interim status 

requirements specified in 40 CF.R. Part 265, Subparts G (Closure and Post-Closure) and K 

(Surface Impoundments). 

The general closure requirements in 40 CF.R. §265.111 require that the facility be closed in a 

manner that: 

(a) Minimizes the need for further maintenance. 

(b) Controls, minimizes, or eliminates to the extent necessary to protect human health 
and the environment, post-closure escape of hazardous constituents, leachate, 
contaminated runoffs, or hazardous waste decomposition products to the ground 
or surface waters or to the atmosphere. 

Closure with waste in place as described in Sections 7 and 8, and post-closure activities 
discussed in Section 10, will achieve the above objectives. 

The closure performance requirements for surface impoundments in Subpart K (40 C.F.R. 
§265.228(a)(2)) require the following for closing a surface impoundment as a hazardous waste 
landfill: 

(i) Eliminate free liquids by removing liquid wastes. 
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As described in Section 8.2, free liquids (wastewater) were removed during the 
initial fill activities. Dewatering of the unit will continue as needed to ensure that 
initial fill settlement diminishes to acceptable levels prior to placing the final cap. 

(ii) Stabilize remaining wastes to a bearing capacity sufficient to support the final 
cover. 

As described in Section 8.6, pond solids will be stabilized by consohdation under the 
weight of the sand and slag backfill. In addition, the presence of wick drains will 
accelerate the consolidation period. The backfill will provide a working platform for 
the subgrade, which will support the final cover. 

(iii) Cover the surface impoundment with a final cover designed and constructed to: 
(A) Provide long-term minimization ofthe migration of liquids through the closed 
impoundment, (B) Function with minimum maintenance, (C) Promote drainage 
and minimize erosion or abrasion ofthe cover, (D) Accommodate settling and 
subsidence so that the cover's integrity is maintained, and (E) Have a 
permeability less than or equal to the permeability of any bottom liner or natural 
subsoils present. 

The closure cap proposed for the pond is designed to conform to the above 
standards. The design components of the final cap are described in Section 7 of this 
closure plan. 

To ensure the closed unit meets or exceeds all design criteria and specifications outlined in this 
Closure Plan, a construction quality assurance (CQA) program, included in Appendix I, will be 
implemented in accordance with 40 C.F.R. §265.19. After installation of the cap, the closure 
area will be monitored for a period of 30 years, unless shortened or lengthened by the Regional 
Administrator in accordance with 40 CF.R. §265.117. During the post-closure care period, 
FMC will perform the post-closure monitoring activities required by 40 CF.R. §§265.117, 
265.228(b), and 265.310, as described in Section 10 of this closure plan. 

6.3 MATERIALS/EQUIPMENT DECONTAMINATION 

Equipment or salvageable material that comes into contact with Pond 8E wastes during closure 
activities could be contandnated with residues that are potentially hazardous. All such materials 
and equipment will be decontaminated prior to being reused, salvaged, or disposed. Initial 
decontamination will involve rinsing with water and, if necessary, industrial phosphate-free 
detergent to safely remove any elemental phosphorus. Once the phosphorus has been removed, 
decontamination will continue to remove any hazardous waste residues. All waste materials will 
be disposed of in accordance with applicable RCRA regulations. 
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This closure plan proposes the tieatment standards contained in the hazardous debris rule 
(codified in 40 CF.R. §268.45) for decontaminating materials and equipment. FMC recognizes 
that these regulations technically are applicable only to debris that is a hazardous waste destined 
for disposal. Much of the materials and equipment that will be decontaminated are not destined 
for disposal and their contaminants may not be hazardous. Therefore, the hazardous debris 
regulation is not, by its terms, applicable to all the decontamination activities associated with this 
Closure Plan. However, the treatment standards contained in the debris rule are being proposed 
as an appropriate set of guidelines for effectively decontaminating materials and equipment. 

Materials and equipment will be decontaminated using a combination of the extraction 
technologies included in Table 1 of 40 CF.R. §268.45. It is anticipated that one or more of the 
appropriate extraction technologies outhned in this table will be used during the decontamination 
process. Details of the specific technologies most likely to be used for each type of 
material/equipment are outlined in Section 8.3. 

All residues removed from the materials/equipment and the decontamination washwater will be 
disposed of in accordance with applicable regulatory requirements. The liquid wastes anticipated 
are the existing water in the pond, the washwater from equipment decontamination, and water 
accumulated during pond consolidation. 

To verify the effectiveness of decontamination, surfaces of the decontaminated 
materials/equipment will be visually inspected to confirm the absence of any significant amount 
of residual contamination. The performance standard to be used for all materials/equipment will 
be the "clean debris surface" criteria, defined in Footnote 3 of Table 1 in 40 CF.R. §268.45. hi 
addition, samples of the final rinsate will be analyzed to verify the effectiveness of 
decontamination. The rinsate samples will be analyzed for RCRA metals using the TCLP 
method and for total phosphorus. Equipment will be considered decontaminated if there is no 
visual observation of elemental phosphorus (P4) as indicated by smoke or fire. Sampling and 
analysis procedures will be performed in accordance with the "Field Sampling Plan for 
Equipment Decontamination Confirmation during RCRA Pond Closures" contained in Appendix 
E of this Closure Plan. The laboratory QAPP is maintained in the laboratory and at the FMC 
facility. A copy of the QAPP is also found in Volume 1.1, Appendix C-5 of FMC's RCRA Part 
B Permit Application, November 23,1998. 
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6.4 HEALTH AND SAFETY PLAN 

To conduct the CERCLA RI/FS at the FMC facihty, a Health and Safety Plan (Bechtei, 1992a) 
was developed for the site in February 1992 using the guidelines established by 
NIOSH/OSHA/EPA. This plan is designated here as the RI/FS Health and Safety Plan or the RI-
H&S Plan. On the basis of the RI-H&S Plan, a Health and Safety Plan has been developed 
specific to the proposed Pond 8E closure activities. It is designated here as the 'Task-Specific 
Health and Safety Plan for Pond 8E Closure Activities" (H&S Plan), and is submitted in 
Appendix G of this Closure Plan. 

6.5 SAMPLING AND ANALYSIS PLANS 

One Quality Assurance Project Plan (QAPjP) and two companion Field Sampling Plans (FSPs) 
that constitute two Sampling and Analysis Plans (SAPs) (Attachment 10, Section 10) have been 
developed for WMU closure and post-closure activities. A SAP includes a Quality Assurance 
Project Plan (QAPjP) and a Field Sampling Plan (FSP). A QAPjP for post-closure groundwater 
monitoring and temperature, pressure, and gas monitoring is included in Attachment 10-1, in 
Section 10. A FSP for post-closure groundwater monitoring is included in Attachment 10-2a, in 
Section 10. A FSP for post-closure temperature, pressure, and gas monitoring is included in 
Attachment 10-2b, in Section 10. The SAPs have been developed to be consistent with the 
following EPA guidance documents: Test Methods for Evaluating Solid Waste, SW-846, Rev. 3 
(EPA 1996); EPA Guidance for Quality Assurance Project Plans (EPA QA/G-5, Febmary 1998); 
EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5, March 2002); and 
Standard Operating Procedures and Quality Assurance Manual (EPA 1991a). 

6.6 SCHEDULE 

Closure has commenced at Pond 8E in the time and manner specified in 40 CF.R. §265.113(a), 
following the closure schedule outhned in Table 6-1. Detailed design and procurement for the 
initial fill was carried out and field activities began as outhned in Section 8 after EPA approved 
the initial filling of Pond 8E. As shown on Table 6-1, the proposed Pond 8E closure activities 
will necessarily extend beyond 180 days from the initiation of closure. 

The time required for initial fill placement and settlement of pond solids to acceptable rates for 
final cap installation (1 inch in 1 year) has already exceeded 180 days. Also, the construction 
season window is influenced by the potential for severe weather at the site, resulting in the 
possible delay of field implementation of pond closure during the winter months. 
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The backfilling of the pond and installation of the temporary cover and settlement monuments 
was completed on October 5, 1999. As discussed in Section 6.1, with the exception of the 
seasonal consolidation dewatering, water was removed during initial fill activities and was 
continued until the initial fill/ temporary cover construction was completed at the end of the 1999 
construction season. 

TABLE 6-1 

PROPOSED SCHEDULE FOR POND 8E CLOSURE AcnvrriES 
FMC - POCATELLO, IDAHO 

Closure Activity 

Mobilize; conduct demonstration test fill'" 

Place initial sand and slag fill and stabilize the working platform'" 

Place the subgrade and install the pennanent dewatering system, 
temporary cover and temporary settlement plates'" 

Operation of dewatering system, settlement monitoring and 
periodic settlement reports 

Final cap design and procurement 

Acceptable setdement rate achieved 

Backfill and grade to compensate for the settlement 

Install the RC!RA cap and settlement monuments 

Submit certification 

Duration 
(Days) 

Completed May 1999 

Completed September 1999 

Completed October 1999 

Pond Solids Consolidation Period'̂ ^ 

0'̂ > -120'^^ 

120'̂ > 

120'^^-135'^^ 
J35(3),(4)_ 195(3). (4) 

255'^ 

(1) 

(2) 

(3) 

(4) 

(5) 

Activities started after receipt of EPA s^proval. 
Period required for subgrade settlement rate to diminish to acceptable level of 1 inch per year after completion of initial fill, 
as described in detail in Section 7.4.5. 
All final cap activities are based on the start of final cap design, which is assumed to commence 120 days prior to the date 
that subgrade settiement rate diminishes to the acceptable level of 1 inch per year. Also assumes that the constmction of the 
final cap can be completed within the same year's construction season prior to onset of inclement winter weather. Should 
the required settiement period extend beyond this period, all final cap closure activities will be delayed accordingly. 

Activity to be completed once a final cap detail design package is developed and is approved by the EPA. 

Closure certification will be submitted 60 days after completion of closure. 

Consohdation dewatering, performed to accelerate the consolidation process, continued after 
initial fill placement. As discussed in Section 7.4.5, settlement due to the consolidation of the 
underlying pond solids is expected to reach an acceptable level for final cap construction during 
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the second or the third year after placement of the initial sand and slag fill. During this time, the 
settlement rate of the backfill in the pond will be monitored until it reaches acceptable levels so 
that the subgrade can adequately receive and support the final cap. 

The final cap construction must be performed during a single construction season and is 
contingent on receipt of EPA approval of this phase of the closure. Therefore, FMC will review 
the schedule to finalize the specific calendar days for future closure activities, notify EPA, and 
proceed with the closure as planned. 

6.6.1 Request for Extension of the 180-Day Closure Period 

As outlined above, closure activities at Pond 8E will, of necessity, take longer than the regulatory 
allowance of 180 days as specified by 40 C.F.R. §265.113(b). This Closure Plan serves as a 
request for EPA approval of an extended closure period for Pond 8E, in accordance with 40 
C.F.R. §265.113(b)(l)(j). Approval of this closure plan will be assumed to also constitute 
approval of the request for extension. Until the final cap is installed, FMC will continue to 
monitor the leak detection system of this double-lined pond and will take all steps to prevent 
threats to human health and the environment from this unit, including compliance with all 
applicable interim status requirements, per 40 CF.R. §265.113(b)(2). 

6.7 CLOSURE PLAN AMENDMENTS 

The Pond 8E Closure Plan will be amended in accordance with 40 CF.R. §270.42 whenever: 

• Changes in operations affect the closure plan, or 

• Schedule revisions cause a change in the expected year of closure, or 

• Unexpected events during the closure activities require modifications to the closure 
plan, or 

• Changes in governing regulations occur. 

Any necessary amendments will be submitted to EPA Region 10 at least 60 days prior to changes 
in operations, or within 60 days after any unexpected event during closure activities that affects 
the closure plan. 
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Section 7 

Closure Design Considerations 

This section presents the requirements and parameters considered for the design of the RCRA cap 
proposed for the Pond 8E closure. The rationale for the proposed capping and the related 
performance standards are described in Section 6.2. The design requirements for the proposed cap 
are described in Section 7.1, and the design basis for cap installation is presented in Sections 7.1.2 
through 7.1.4. The various components of the proposed cap and cap grading are discussed in 
Sections 7.2 and 7.3, respectively. The anticipated settlement, slope stability of the dikes, and 
storm water management for the Pond 8E closure area are presented in Sections 7.4 through 7.6. 

7.1 DESIGN REQUIREMENTS 

The following sections discuss the design basis for the final cover proposed for Pond 8E. The primary 
objective of the final cap is to minimize infiltration of precipitation into the surface impoundment after 
closure. The EPA-recommended minimimi cap (EPA 1991b) as described in Section 7.1.1, was used 
in a computer analysis (Section 7.1.2) to determine the infiltration rate through a RCRA guidance cap. 
The proposed Pond 8E RCRA cap design was then developed to account for other engineering 
considerations as well as site-specific conditions. Equivalent engineered synthetic material was 
substituted for the drainage layer and the low hydraulic conductivity layer. At the same time, the 
thickness of the cover layer was increased to provide protection for the low hydraulic conductivity 
layer against frost penetration. A computer analysis was then performed to demonstrate equivalency 
in the infiltration rate through the proposed RCRA cap versus the RCRA guidance cap. 

7.1.1 RCRA Cap Requirements 

The EPA-recommended requirements for a RCRA guidance cap were obtained from the EPA 
publication for the design and construction of RCRA final covers (EPA 1991b). These 
requirements are shown schematically in Figure 7-1 and outhned below. 

The cap components and associated minimum-recommended thicknesses are listed in descending 
order from the top of the RCRA guidance cap down to the top of the waste. 

(A) 

(B) 

(C) 
(D) 

(E) 

(F) 

60 cm (2 feet) 

30 cm (1 foot) 

0.5 nrni (20 mil) 

60 cm (2 feet) 
— 

Vegetation/soil top layer 
Filter layer 

Drainage layer 

Flexible membrane liner 

Low hydraulic conductivity layer 

Waste 
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For infiltration rate analysis purposes, the above requirements for a RCRA guidance cap were 
further defined as follows to incorporate specific engineering and material selections. 
Components of the RCRA guidance cap are listed in descending order from the top of the cap 
down to the waste: 

(A) 60 cm (2 feet) Protective Cap (vegetation/soil top laver): Grass cover over the 
topsoil classified as ML/SM per ASTM Standard D2487, and 
slag and coarse sand classified as SP or GW; poor grass coverage 
was selected, considering the site climatic conditions. 

(B) Filter Laver: Geofabric, a commercial synthetic filter fabric. 

(C) 30 cm (1 foot) Drainage Laver: Granular layer of sand or pea gravel with a 
maximum size of 1 inch, classified as SP/GP per ASTM 
Standard D2487; and having a hydraulic conductivity of 
10'^ cm/sec or higher. 

(D) 0.5 mm (20-mil) Geomembrane: 20-mil high density polyethylene (HDPE) 
durable commercial synthetic liner. 

(E) 60 cm (2 feet) Low Hvdraulic Conductivitv Laver: Class I clay soil, classified 
as CL per the Unified Soil Classification System (ASTM 
Standard D2487), having a hydraulic conductivity of 10"' cm/sec 
or less. 

7.1.2 Infiltration Rate Analysis 

A computer model was used to determine the infiltration rate of precipitation through the RCRA 
guidance cap defined in Section 7.1.1 (Figure 7-1) and the proposed RCRA cap as described 
below and as shown in Figure 7-2 and on Drawing 250-C-217. Detail 3 (included in Appendix I). 

To evaluate the performance of the engineered RCRA guidance cap and the proposed RCRA 
cap, percolation rates through the bottom of the cap were estimated using the Hydrologic 
Evaluation of Landfill Performance (HELP) computer program (EPA 1994). 

This HELP model was run on the RCRA guidance cap to establish the base of infiltiation rate 
through the EPA guidance cap as specified in 40 CF.R. §§265.111 and 265.228. The RCRA 
guidance cap parameters were then modified by providing adequate cover for frost protection 
iand substituting geonet and geosynthetic clay liner for the soil ckainage layer and compacted 
clay soil low permeability layer, respectively. The layers of this proposed RCRA cap are: 
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(A) 105 cm (3.5 feet) Protective Cap (vegetation/soil top laver): Grass cover over 
30 cm (12 inches) of topsoil classified as ML/SM per ASTM 
Standard D2487 over 75 cm (2.5 feet) of slag and sand 
classified as SW or GW per ASTM Standard D2488; poor 
grass coverage was selected considering the site climatic 
conditions. 

(B) Filter Laver: Geofabric, a commercial synthetic filter fabric. 

(C) Drainage Laver: Geonet (GN) drainage layer, a commercial 
synthetic drainage net, having a hydraulic transmissivity of 
3 X 10'̂  m^/sec or higher. 

(D) 1.0 mm (40-mil) Geomembrane: Durable commercial svnthetic liner. HDPE. 

(E) Equivalent Low Hvdraulic Conductivitv Laver: Geosynthetic 
clay liner (GCL), a commercial synthetic HDPE/bentonite 
composite liner, having a hydraulic conductivity of 5 x 10'̂  
cm/sec or less, hydraulically equivalent to a 2-foot-thick layer of 
fine clayey material with a hydraulic conductivity of 1 x 10"' 
cm/sec. 

The specific material properties of the various components of the final cap are presented in the 

specifications included in Appendix I. 

Climatological data input in the HELP model were obtained from the National Climatic Center 
(NCC) in Asheville, North Carolina. Daily rainfall and temperature records (minimum and 
maximum) taken at the Pocatello Municipal Airport (National Weather Service Station 
No. 24156) were obtained from the NCC for a 44-year period (1948 through 1991). This set of 
chmatological data indicates a mean annual precipitation of 11.4 inches for the 44-year period. 
A summary of these data is provided in the Estimation of Percolation Rates report (Appendix H) 
and briefly discussed later in this section. 

The soil parameters of each of the components of the proposed RCRA cap are described below. 
Note that the geotextile filter was not incorporated in the model because it does not influence 
flow through the cap. The porosity, field capacity, and wilting point values for each of the layers 
were set to HELP default values of comparable soil materials. Where applicable, the hydraulic 
conductivity values were assigned conservative values when selecting between HELP default 
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values and the technical specifications, thus leading to higher percolation rates. The hydraulic 
conductivities assigned to each material are as follows: 

Topsoil: The hydrauhc conductivity of the topsoil was set at 9.35 x 10"̂  cm/s, which is 
approximately 2 times the HELP default value for sand-silt mixtures. 

Slag: The hydraulic conductivity of the slag was determined from the slag particle size 
chstribution. The estimated hydraulic conductivity of the slag is 1 cm/s. To determine the 
sensitivity of the solution to this parameter, a value of 0.01 cm/s was also considered. 

Sand: The hydraulic conductivity of the sand (Liner Foundation Material) was determined fi-om 
the material's particle size distribution. The estimated hydraulic conductivity of the sand is set at 
0.01 cm/s, equal to the HELP default value for coarse sand. 

Geonet: The hydraulic conductivity of the geonet was conservatively set equal to 10 cm/s. The 
technical specification stipulates a transmissivity of 0.001 m /̂s, corresponding to a saturated 
hydraulic conductivity of 20 cm/s. 

HDPE Geomembrane: The hydraulic conductivity of the HDPE was set equal to the value 
specified in the technical specifications, a value of 2 x 10" cm/s, which is more conservative 
than the HELP default value of 3 x 10' cm/s. For sensitivity analysis, the quality of the HDPE 
membrane and its placement were allowed to vary from good to poor. 

Geosynthetic Clay Liner: The hydraulic conductivity of the GCL was set equal to the HELP 
default value of a bentonite mat (3 x 10"' cm/s), which is more conservative than the 
manufacturer's specification (< 1 x 10"' cm/s) for a HDPE/bentonite geocomposite. For 

Q 

sensitivity analysis, a value higher by an order of magnitude (i.e., 3 x 10" cm/s) was also 
considered. 

The above parameters were then used in the HELP model to predict the infiltiation rates. To 
evaluate the sensitivity of the HELP model to the various ranges of parameters, including 
hydraulic conductivity (K), as indicated above, the model was run for six design trial runs of the 
proposed design cap. There were no significant differences in the resulting cap infiltiation rates. 
The results of the six runs for the proposed design cap are summarized in Table 7-1. 
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TABLE 7-1 

PREDICTED INFU^TRATION RATES TMIOUGH PROPOSED RCRA CAP 

(MEAN ANNUAL PRECiprrATiON is 11.4 INCHES) 

Simulation 

la 

2a 

3a 

4a 

5a 

6a 
1 1 

K of Slag 
(cm/s) 

1 

1 

1 

1 

0.01 

0.01 

K of GCL 
(cm/s) 

3 X 10 ' 

3 X 10 ' 

3 X 10-* 

3 X 10"̂  

3 X 10-' 

3 X 10-* 

HDPE 
Membrane 
Quality'" 

Good 

Poor 

Good 

Poor 

Good 

Poor 

Runoff 
(cm/s) 

0 

0 

0 

0 

0 

0 

Evapo
transpiration 

(in7yr) 

8.04 

8.04 

8.04 

8.04 

6.12 

6.12 

Drainage 
(inVyr) 

3.35 

3.35 

3.35 

3.35 

5.27 

5.27 

Percolation'^' 
(iaJyr) 

2 X 10-̂  

3 X 10"̂  

3 X 10-̂  

4 X 10-̂  

2 X 10-̂  

4 x 1 0 = 

'" "Good" correspwnds to a defect density of 3 per acre and a "Good" membrane placement quality. "Poor" corresponds to a 
defect density of 10 per acre and a "Poor" membrane placement quality (EPA, 1994, page 34). 

'̂ ' These percolation rates are essentially zero. They are included in this table solely for the relative comparison ofthe 
different HELP simulations. 

Four trial runs of the RCRA guidance cap were also performed. The comparative results of both 
the RCRA guidance cap and the proposed RCRA cap alternative are sunmiarized in Table 7-2. 

TABLE 7-2 

PREDICTED INFILTRATION RATES 

PROPOSED RCRA CAP VERSUS RCRA GUTOANCE CAP 

Proposed RCRA Cap 

Simulation 

la 

2a 

3a 

4a 

K of GCL 
(cm/s) 

3 x 10 ' 

3 X 10 ' 

3 X 10-* 

3 X 10-* 

HDPE 
Membrane 
Quality'" 

Good 

Poor 

Good 

Poor 

Percolation'^' 
(inVyr) 

2 X 10-= 

3 X 10-= 

3 X 10-* 

4x10-= 

RCRA guidance Cap | 

Simulation 

lb 

2b 

3b 

4b 

KofQay 
Liner (cm/s) 

1 x 10-' 

1 X 10-̂  

1 x 1 0 ' 

1 x 10* 

HDPE 
Membrane 
Quality'" 

Good 

Poor 

Good 

Poor 

Percolation'^' 
(inVyr) 

8 X 10-= 

8x10-^ 

3x10"* 

4x10- ' 

' " "Good" corresponds to a defect density of 3 per acre and a "Good" membrane placement quality. "Poor" corresponds to a 
defect density of 10 per acre and a "Poor" membrane placement quality (page 34, EPA, 1994). 

'̂ ' These percolation rates are essentially zero. They are included in this table solely for the relative comparison ofthe 
different HELP simulations. 
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Note there are two types of GCLs commercially available. The HELP default value used in the 
runs lies between the manufacturer's specifications for the two GCL materials. The specified 
hydraulic conductivity value for the GCL, a conmiercial synthetic geotextile/Bentonite composite 
liner, is 5 x 10"' cm/s, which is higher than the HELP default value, but within the range of the 
values evaluated. A trial run using this value resulted in no significant changes in the infiltration 
rates. 

As illustiated in the summary data found in Tables 7-1 and 7-2, all of the trials of the proposed 
RCRA cap showed negligible infiltiation rates through the cap. Also as shown in Table 7-2, the 
HELP simulations suggest that the proposed RCRA cap would have lower infiltiation rates than 
those estimated for the prescribed RCRA guidance cap with the same soil parameters. An 
estimated infiltiations rates report, including a detailed description of the HELP model analysis 
and results, is presented in Appendix H. 

7.1.3 Frost Penetration 

The low conductivity layer (the FML/GCL in the proposed RCRA cap) will be protected against 
frost penetiation by a soil cover. The thickness of the cover will be more than the maximum 
depth of frost penetiation for the site area. The maximum observed depth of frost penetration for 
the Pocatello site area is reported to be 3.2 feet (University of Idaho 1992). The database from 
the University of Idaho contains records from 1978 through 1987 and needs updating. However, 
deeper frost since 1987 has not occurred according to the university records. The university 
database accumulates data for the soils at Aberdeen, Idaho, which are generally sandy to gravel in 
nature. The FMC Pocatello Engineering Design Data (FMC, ES 1988) indicate the frost depth to 
be 3 feet below the ground surface. Therefore, the FML/GCL will be covered by over 3.5 feet of 
soil as defined in Section 7.2.6. 

7.1.4 Gas (veneration 

EPA guidance indicates that gases may be emitted from an impoundment by one of four gas 
generation mechanisms: biological activity of impounded solids, venting of entiained gases, 
vaporization of liquids, and chemical reactions (EPA 1982). The potential for gas generation by 
these mechanisms from Pond 8E is discussed below. 

Pond 8E solids consist of fine-grained fumace sohds (ore, coke, and silica) and elemental 
phosphorus from the precipitators, and residual sludge and dirt contained in phossy water after 
processing at the phosphorus loading dock. The pond solids are rock or mineral particles; 
therefore, the solids will not decompose biologically to create gases or voids. 
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There are no gases entrained in the small particles (sediments) slurried to the ponds. There may 
be phosphine gas dissolved in the water used to slurry the sediments. Following the initial fill 
and dewatering of the pond, the pond solids will not be subject to agitation (wind created wave 
action) that promotes exsolution of phosphine (see discussion of phosphine generation below) 
from pond water. Therefore, venting of entrained gases is not expected to be significant. 

Recent temperature monitoring at Pond 8S indicated that the temperature at the pond solids/fill 
interface was below 20°C. The temperature range at Pond 8S in a closed condition is far below 
the melting point and vapor point of the inorganic constituents contained in the pond solids. 
Pond 8E will be filled similar to Pond 8S; therefore, gas generation by volatilization will not 
occur. 

The most important chemical reaction of elemental phosphorus is oxidation (Van Wazer 1973). 
When exposed to air, elemental phosphorus oxidizes to produce phosphorus pentoxide, P4O10 
(commonly expressed as P2O5), which exists as a particulate at ambient temperatures. 
Phosphorus pentoxide has a stiong affinity for water and will react inmiediately with water, 
including moisture in the atmosphere, to form various phosphorus acids. Phosphine gas, PH3, 
may be produced as an intermediate hydrolysis product but will readily undergo oxidation to 
P4O10 and H2O (Lai and Rosenblatt, 1977; Spanggord et al, 1985). While minor amounts of 
intermediate oxidation and hydrolysis products may be present, the predominant product of 
elemental phosphorus oxidation and hydrolysis will be orthophosphoric acid, H3PO4. 

Oxidation of elemental phosphorus present in phossy pond sohds is essentially eliminated by 
maintaining a water blanket over the ponds at all times. Even following the initial fill, 
dewatering and eventual final capping of Pond 8E, the pond solids will remain saturated (only 
free water is removed during closure), and the geofabric and sand/slag fill will prevent exposure 
of the solids to air. Therefore, oxidation of elemental phosphoms to phosphorus pentoxide (and 
potential formation of phosphine gas as an intermediate hydrolysis product) is not a significant 
reaction in the buried solids. 

Phosphorus under water or soil can oxidize to produce various sohd compounds, depending upon 
the amount of oxygen available (Lai and Rosenblatt, 1977; Spanggord et al., 1985). In the 
subsurface, the rate of the oxidation reaction is limited based on the amount of dissolved oxygen 
in the water. Oxygen may also be available by diffusion in the soil. However, because the pond 
solids are and will remain nearly saturated, diffusion is probably not a significant mechanism. 
The wick drains installed in Pond 8E will not act as oxygen conduits because: 1) the wicks will 
not extend above the initial sand fill layer (the tops of the wicks are to be buried under 5 to 7 feet 
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of slag fill), 2) the wicks will collapse in an accordion fashion under the weight of the sediments 

during primary consolidation, and 3) the wicks will remain nearly saturated. 

With the exception of Pond 16S, observation of conditions at all other ponds that have been 
backfilled provide supporting evidence that there is no indication of significant (observable) 
phosphine buildup under the temporary covers. Phosphine buildup was detected at the westem 
anchor trench of the Pond 16S temporary cover in early spring 2001. This buildup is potentially 
attributable to the phosphine released during sludge intmsive activities of the center dike 
constmction which was trapped by the iimnediate constraction of the initial fill and temporary 
cover. The procurement and installation of a Calgon Centaur''^ carbon adsorption system, as 
described in Section 7.1.4.2, was immediately initiated and the installation completed within a 
three-week period. This system has successfully tieated off-gas from Pond 16S. 

Unlike Pond 16S, Pond 8E did not require a center dike for initial sand fill placement. The initial 
sand fill over Pond 8E was placed using conveyor type equipment working from the perimeter 
dike of the pond. Therefore, there were no pond intrasive activities during the initial fill 
placement at this pond. There is no observable gas generation occurring undemeath the 
temporary liner after initial fill and temporary cover installation. 

There is no evidence of detectable exothermic chemical reactions at Pond 8E. Groundwater 
temperature in groundwater monitoring wells downgradient of Pond 8E is not elevated compared 
to the temperature in the upgradient monitoring well. During the fourth quarter 2000 
groundwater monitoring, the temperature of groundwater from upgradient Well 167 was 
measured at 13.9 degrees Celsius (C) compared to 13.4, 10.6, 13, and 11.7 degrees C for the 
downgradient Wells 104,114,131 and 168, respectively. 

Based on the characteristics of the waste and the chemical behavior of phosphoras in an oxygen-
hmited environment, there is a low potential for reaction of phosphoras in the pond sediments. 
Observations at Pond 8S support the predicted low reaction potential of phosphoras in pond 
sediments that have been capped. There has been no evidence of gas generation or exothermal 
reactions occurring in the Pond 8S solids. Slow oxidation of elemental phosphoras may occur in 
the pond solids, but the reaction is predominantly a tiansformation to solid-phase metal-
phosphates that are not mobile in the subsurface. 

As discussed above, oxidation of the waste in Pond 8E is unhkely because the waste is saturated. 

Furthermore, the pond wastes will be capped with an engineered RCRA cap, which practically 
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eliminates the potential of evaporative moisture losses and limits the oxygen available for 
oxidation of elemental phosphoras in the waste. 

In the unlikely event that there is air migration through soils that allows oxygen to reach the 
surface of the waste, a reaction may occur. The amount of oxygen available for oxidation of the 
waste material will be limited, as the air can only reach the waste by entering through soils and/or 
pond backfill. If any gases are produced from such a reaction at the surface of the waste, they 
will move through the sand and slag backfill covering the waste either upwards or laterally 
towards the sides of the ponds. Pond 8E is double-lined with flexible membrane liners; any gas 
generated inside the pond will not migrate laterally through the existing pond liner system, but 
will be trapped undemeath the final cap. Therefore, no gas monitoring system is proposed 
outside the cap limits. 

However, if gas generation continues and as the pressure builds up, gases migrating upwards will 
be tiapped undemeath the membrane and start migrating laterally beneath the final cover. These 
gases will be monitored and collected, if required, by the pressure monitoring/collection system 
that is to be installed within the sand layer undemeath the GCL of the final cover. 

7.1.4.1 Temperature and Pressure Monitoring 

Temperature Monitoring 

To ensure that the cap functions with minimum maintenance, a monitoring system designed to 
monitor temperature will be installed in the sand layer above the waste and undemeath the slag 
initial fill. The system is designed to provide early waming of a rise in temperature in the waste 
which may be indicative of a reaction. The operations and maintenance of the monitoring 
systems are discussed in Section 10, Attachment 10-1, Section 2.6.2 and Attachment 10-2b, 
Section 4. 

The temperature monitoring system will consist of four probes installed in the pond as shown in 
Drawing Nos. 250-C-213 and 250-C-219 (Appendix I). The spacing between probes will be 
about 200 feet. Vertically, the probes will extend to the center of the sand backfill layer, 
approximately 3 feet above the top of the waste. The sludge and initial fill interface will vary in 
elevation throughout the pond. The sludge has settied and will continue to settle under the initial 
fill load. The proposed 3-foot depth limit provides a reasonable margin of safety to preclude 
penetiation of the sludge by the temperature monitoring wells and thus avoids potential 
intioduction of air into sludge through the wells. 
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Temperature will be continuously recorded by installing Resistance Temperature Detector (RTD) 
sensors inside each monitoring well. Data will be compiled and reviewed quarterly. Temperature 
tiansmitters will be installed on top of the well risers. The signals from the transmitters will be routed 
to the cential recorder box (Drawing Nos. 250-E-210, 250-E-211 and 250-E-212, Appendix I). If tiie 
temperature inside the well reaches 22 degrees Celsius, an alarm will sound on the alarm box, and an 
extemally visible light will go on to designate the problem well. The location of the alarm panel was 
finalized during the final cover detailed design. The alarm panel is included in the Local Monitoring 
Panel and is shown on Drawing 250-C-213. The temperature threshold of 22° C was set on the basis 
that 16° C is background groundwater temperature with a 6° C (approximately 10° F) allowance for 
variation for shallow soils that may be influenced by extemal temperature fluctuations. 

If the temperature exceeds 22 degrees Celsius at any time, a round of gas samphng and data collection 
will be conducted at all the temperature monitoring wells to assess whether there is a gas production 
problem. For this purpose, the temperature monitoring well riser is equipped with a samphng outiet 
fitted with a fiill port ball valve, a 2-foot long piece of 1/4-inch polypropylene tubing, and a compression 
nut with female at the free end (see Detail 1, Drawing No. 250-C-219, Appendix I). 

The gas samples will be collected using portable battery operated gas detectors for monitoring 
phosphine/hydrogen emissions. The details of the gas detector are presented in Figure 7-3. Hydrogen 
monitoring will be conducted first because hydrogen is hghter and is expected to be present at the top of 
the casing. The soil gas monitor with the hydrogen detector will be connected to the fitting. The 
monitoring valve will be opened and the monitor will be energized to start the pump. Monitoring will 
continue until the displayed concentration does not change appreciably with time. The maximum 
measured concentration and the final measured concentration will be recorded in the field logbook. The 
monitoring valve will be closed and the soil gas monitor discoimected firom the fitting. 

Phosphine monitoring will be conducted after hydrogen monitoring. The soil gas monitor with the 
phosphine detector will be connected to the fitting. The monitoring valve will be opened and the monitor 
will be energized to start the pump. Monitoring will continue until the displayed concentration does not 
change appreciably with time. The maximum measured concentration and the final measured 
concentration will be recorded in the field logbook. The monitoring valve will be closed and the soil gas 
monitor disconnected from the fittmg. 

If phosphine is detected, the soil gas monitor will be tumed off, the monitoring valve will be closed, and 
the soil gas monitor will be disconnected fix>m the fitting. The soil gas monitor with the hydrogen 
cyanide detector will then be re-connected to the fitting. The monitoring valve will be opened and the 
monitor will be energized to start the pump. Monitoring will continue until the displayed concentration 
does not change appreciably with time. The maximum measured concentration and the 
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final measured concentration will be recorded in the field logbook. The monitoring valve will be 
closed and the soil gas monitor disconnected from the fitting. 

Pressure Monitoring (Gas Collection) System 

The pressure monitoring system, which, if necessary, can be converted to a gas collection system, 
consists of a 2-inch perforated PVC peripheral gas collection pipe and a pipe along the longest 
dimension and through the center of the pond (NW to SE) installed in the 6-inch liner foundation 
(sand) layer undemeath the GCL of the final cap. The system is shown in Drawing No. 250-C-
213 (Appendix I). The operations and maintenance of the monitoring systems are discussed in 
Section 10, Attachment 10-1, Section 2.6.2 and Attachment 10-2b, Section 4. 

The estimated rate of phosphine production is based on FT-IR monitoring data from Pond 16S 
prior to closure activities. The average estimated production rate from Pond 16S using measured 
data was 0.599 g/s for the period January-March 1999, and 0.508 g/s for the period October-
November 1999 (Bechtei, 2000).' Using the higher of these two production rates, and prorating 
the phosphine production based on the ratio of the volume of waste between Ponds 8E and 16S, 
the estimated production rate for Pond 8E is about 10 kg/day, or about 6.5 m /̂day (the density of 
PH3 at one atmosphere is approximately 1.5 Kg/m^). This estimate is very conservative because 
it is based on phosphine production rate data prior to closure, and can be viewed as an upper 
bound estimate for the rate of potential phosphine production. 

Assuming the concentration of the phosphine in the gas to be collected undemeath the final cap 
to be at a level of about 1%, the gas collected through the system would be 650 m /̂day (16 cfin). 
Under this assumption and using a 2-inch pipe, the velocity in the pipes would be about 12 ft/s. 
These are maximum estimates, and it is anticipated that most of the time the flow rate and 
velocity through the gas collection system will be much lower. 

If required, the pressure monitoring system will be converted to a gas collection system to prevent 
pressure buildup undemeath the GCL. Any gases collected will be analyzed for phosphine and 
hydrogen gases and, if needed, will be treated prior to their release to the atmosphere. 

The pressure monitoring system described above will be equipped with an absolute pressure 
sensor. A schematic of the pressure monitoring instramentation and installation details are 
shown on Drawing 250-C-219, Detail 2 (Appendix I). The absolute pressure at the 6-inch liner 
foundation placed directiy undemeath the GCL will be sensed by a pressure sensor connected to 
an extension of the collection pipe located in the sand layer undemeath the GCL. 
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The signals from the pressure sensor, as well as the temperature sensors, will be transmitted by 
their respective two-wire tiansmitters located on top of the pond to a NEMA 4X box, the cential 
recorder box and alarm box (that houses the power supply), the recorders, and digital indicators. 
The real-time measurements will be displayed by digital type indicators (Drawing Nos. 250-E-
210 and 250-E-211, Appendix I). 

Recorders will be inkless digital type capable of recording at least 6500 instrament readings with 
associated times. A hand-held terminal will be provided to download each transmitter record for 
data logging into the computer in accordance with the software historical tiending and data 
analysis. Data will be collected and reviewed quarterly. If the pressure reaches 27 inches of 
mercury, an alarm will sound on the alarm box and the pressure alarm light will go on. The 
maximum recorded sea level corrected atmospheric pressure in the Pocatello region is 31.13 
inches of mercury (January 1979). This pressure, adjusted for the Pond 8E elevation of 4500 
feet, corresponds to 26.27 inches of mercury. The trigger level of 27 inches of mercury is set at 
shghtly above this maximum recorded pressure. Upon confirmation that the gas pressure 
exceeds 27 inches of mercury, soil gas sampling will be conducted. If gas samples from the 
pressure monitoring system indicate detectable concentiations of phosphine or hydrogen gas and 
the pressure remains above 27 inches of mercury continuously for a one week period, FMC will 
procure and install the tieatment system and convert the pressure monitoring system to a gas 
collection and treatment system in accordance with Section 7.1.4.2. 

7.1.4.2 Treatment of Phosphine Gas 

If tieatment of phosphine gas is triggered, offgases will be collected and treated using one of the 
following two technologies: 

• Thermal oxidation. 

• Catalytic adsorptive carbon (Calgon's Centaur'^ technology). 

The thermal oxidation is carried out at approximately 1,400°F. The tieatment system will be 
composed of thermal oxidation and liquid scrabbing units. Thermal oxidizer will convert 
phosphine to phosphoras oxide, which in turn will be scrabbed with dilute caustic solution. 
Phosphoras oxide will dissolve in water to form phosphoric acid. An altemative to wet 
scrabbing is the spray drying, followed by particulate collection in which phosphoras oxide is 
collected in solid form. Any carbon monoxide and hydrogen that may be present in the offgas 
will be oxidized to non-harmful products (carbon dioxide and water). 
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Calgon Carbon's Centaur'™ technology (patent pending) can also be used to remove phosphine 
from the pond offgases. Centaur"™ 4x6 catalytic adsorptive carbon converts the phosphine to 
non-toxic, strongly adsorbed phosphoras compounds. Centaur 4x6 is a vapor phase virgin 
activated carbon that has been manufactured to develop catalytic functionality. Similar to the 
thermal oxidation method, carbon monoxide and hydrogen that may be present in the offgas will 
be oxidized to carbon dioxide and water in this process. 

The Centaur™ technology is similar to a conventional granular activated carbon (GAC) 
adsorption technology. The only difference is the type of carbon used. The Centaur"™ carbon 
stracture has more catalytic sites for electron transfer than the standard GAC stracture and 
promotes a wider range of chemical reactions than a conventional carbon. It utilizes both 
adsorption and catalysis. 

The Centaur"™ carbon effectively adsorbs gases such as phosphine, hydrogen cyanide, and 
hydrogen sulfide. Chemical oxidation reactions occur on the catalytic surfaces when sufficient 
oxygen is present in the offgas stream. Some supplemental air (if required) could be injected into 
the inlet of the Centaur"™ unit. Spent carbon can be regenerated using water, which dissolves 
phosphoras oxides forming phosphoric acid. 

Centaur"™ carbon is manufactured to a Peroxide Number specification. The Peroxide Number 
measures the rate of decomposition of hydrogen peroxide by the carbon and is an indicator of the 
amount of catalytic activity. The lower the number, the more active the product is in terms of its 
ability to accelerate a chemical reaction. Specific tests exist to measure activated carbon's 
Peroxide Number. 

Centaur™" has the following benefits when it is compared with the catalytic and thermal 
oxidation systems: 

• Offers an altemative to expensive catalysts or scrabber/incinerator systems. 

• Suitable for a wide range of catalytic applications. 

• Works well at low reactant (phosphine) concentrations. 

• Provides faster reaction rates requiring smaller adsorption equipment and less carbon 
usage. 

• One or two 55-gallon drams filled with carbon may be sufficient for this project. 

• Eliminates ignition and exothermic concems with metal and alkali-impregnated 
carbons. 
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• Can be regenerated on site or recycled through offsite thermal reactivation. 

• Easy to procure and install. 

• Calgon Carbon promises to deliver carbon units in less than 10 days. 

• Since the lead time is short, there is no need to purchase any treatment system until 
seeing phosphine generated in the pond. 

• Unlike the thermal oxidizers, there is no heating up or other lag period prior to gas 
tieatment. 

• Operation and maintenance is much simpler and easier than for a thermal unit. 

Based on the evaluation of the tieatment technologies, the Calgon's Centaur"^ system appears to 
be most appropriate for the tieatment of the offgas that may potentially be generated from Pond 
8E. Table 7-3 presents the schedule for the design and the implementation of this treatment 
process. 

A thermal tieatment system's lead time will be several months longer when compared with this 
technology. 
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TABLE 7-3 
GAS TREATMENT SCHEDULE 

Activities 

Gas treatment system design 

Procuring the system 

System delivery 

Installation 

Days after monitoring systems indicate gas 
treatment requirement^ 

0-14 

14-30 

30-50 

50-60 

' Schedule does not include any permitting if required. 

7.2 PROPOSED RCRA CAP DESIGN 

On the basis of the design requirements presented in the previous sections, the proposed RCRA 
cap design was developed as illustiated in Figure 7-2. The cap consists, from bottom to top, of a 
layer of GCL barrier underlying a flexible membrane liner and a geonet (GN) drainage layer. 
The geonet is protected from soil intrasion from above by a geotextile. A soil/slag cover is 
placed over the cap for protection against the elements, erosion, and animal or human intrasion. 
The features of the initial backfill, subgrade, and the various components of the proposed cap are 
described in the following paragraphs. 

7.2.1 Initial Fill 

Prior to the start of the initial fill activities, a demonstration test fill, using a conveyor crane, was 
performed on the southeast comer of Pond 8E. It was determined at the completion of the 
demonstiation that the pond solids would be capable of supporting the initial fill without first 
removing the free water and drying the pond sohds. Immediately after the demonstration test fill, 
initial filling activities were started. 

Initial filling and placement of a temporary cover was completed at Pond 8E on October 5,1999. 
A single piece of geofabric filter was placed over the pond solids followed by the placement of 
sand using conveyor-type placement equipment to backfill the pond in layers of contiolled 
thickness. The initial fill material consisted of locally borrowed sand and slag material. Slag 
will also be used as the protective cover layer and is described in more detail in Section 7.2.6. 
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Slag does not exhibit any hazardous characteristics, as indicated by the TCLP test data shown in 
Table 7-4. Additional slag analytical data are presented in Table 7-5. 

The maximum depth of the initial fill was approximately 12 feet, depending on the graded 
surface and the pond sludge compression during placement. The initial filling procedure is 
described in more detail in Section 8.6.2, and the initial fill plans (as constracted) are shown in 
Figures 7-4 and 7-5. 

Water was removed from the pond immediately prior to and during the initial filling operations. 
The pond was initially dewatered using portable vacuum pumps with hoses to remove free 
surface water. After free surface water was removed, perforated drain pipes installed on top of 
the geofabric filter above the sludge were utilized for dewatering. Pipe inserts into these 
perforated drain pipes were initially connected to portable vacuum pumps, and later connected to 
surface mounted temporary vacuum pumps, after their installation at the perimeter dike areas, to 
remove subsequent water accumulation to an onsite RCRA MTR surface impoundment prior to 
the expiration of the LDR case-by-case extension on December 31, 2001. Water removed after 
January 1, 2002 will be pumped directly to a new water tieatment plant or otherwise managed in 
accordance with RCRA requirements. 

TABLE 7-4 

SLAG ANALYTICAL DATA - TCLP 
(aU units in mg/l) 

FMC, PocateUo, Idaho 

Source 
FMC# 
Lab# 
Date Sampled 
Analytical 
Method 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

Slag Pile 

WS-SSA-Ol 
31559 
9/1/92 
TCLP 

0.002U 
0.9 

0.002U 
0.03U 

0.0045U 
0.0042 
0.004U 

0.0008UJ 

Sl^P i l e 
WS-SSA-02 

31560 
9/1/92 
TCLP 

0.0015U 
0.685 

0.0045U 
0.0275U 
0.0095U 
0.0003 

0.0004U 
0.0008UJ 

Slag PUe 

WS-SSA-03 
31561 
9/1/92 
TCLP 

0.0015U 
0.65 

0.004U 
0.0375U 
0.0075U 
0.002J 
0.003U 

0.0008UJ 

Slag PUe 
WS-SSA-04 

31562 
9/1/92 
TCLP 

0.0015U 
0.67 

0.0075U 
0.02U 

0.0I7U 
0.00027 

0.00685U 
0.0015 

Slag PUe 
WS-SSA-05 

31563 
9/1/92 
TCLP 

0.003U 
0.84 

0.0075U 
0.0275U 
0.0085U 
0.00029 
0.0048U 
0.0008UJ 

Slag PUe 
WS-SSA-06 

31564 
9/1/92 
TCLP 

0.0034U 
0.6 

0.0085U 
0.03U 

0.0055U 
0.00186 
0.0025U 

0.001 

Toxicity 
Characteristic 

Regidatory 
Limit 

5.0 
100.0 

1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

U - Not detected 
J - Estimated value 
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TABLE 7-5 

SLAG ANALYTICAL DATA 

(all units in mg/kg) 
FMC, POCATELLO, IDAHO 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Fluoride 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Ortiiophosphate 
Total 

Phosphoras 
Potassium 
Selenium 
Silver 
Sodium 
Sulfate 
Thallium 
Vanadium 
Zinc 

FWSSSAOl 

23600 
14.9 
0.51 
223 
1.9 

97.8 
2.8 

274000 
238 
1.2 
15.8 

14400 
1150 

6 
16.5 
3200 
114 
0.17 
2.5 
8.8 

46.1 
1900 

6780 
4.5 
2.6 

4200 
NA 
23.2 
215 
52.5 

UJ 
UJ 

UJ 

U 

J 
U 
UJ 

UJ 

u 

J 

R 

J 

FWSSSA02 

25800 
14.5 
0.48 
229 
2.1 
67.5 
1.2 

283000 
230 
1.6 
10.9 

17800 
772 
5.8 
17.2 
3200 
127 
0.05 
2.5 
3.8 

44.6 
1610 

7130 
4.6 
2.3 

4110 
NA 
22.6 
183 
36.4 

UJ 
UJ 

UJ 

U 

J 

u 
UJ 

UJ 

u 
u 

J 

R 

J 

FWSSSA03 

26900 
14.2 
0.52 
254 

2 
88.9 
13 

291000 
290 
1.6 

17.9 
17300 
1160 
5.7 
19.5 
3580 
169 
0.12 
2.4 
8.8 

91.1 
4580 

8160 
2.8 
4.8 

3970 
NA 
22.2 
243 
194 

UJ 
UJ 

J 

U 

J 

u 
UJ 

UJ 

u 

UJ 

u 

J 

FWSSSA04 

24400 
14.6 
0.5 
214 
1.8 

68.6 
32.4 

255000 
172 
1.6 

11.9 
12400 
1970 
5.9 
17.9 
5510 
205 
0.05 
2.5 
6.5 
57.2 
3800 

7700 
4.3 
4.9 

3730 
NA 
22.8 
150 
450 

UJ 
UJ 

J 

U 

J 

u 
UJ 

UJ 

u 

J 

R 

J 

FWSSSA05 

25700 
14.1 
0.48 
251 
1.9 
88 

10.3 
286000 

280 
1.4 

17.7 
16500 
1530 
5.7 
18.9 
3610 
168 
0.05 
2.4 
11.9 
30.3 
3930 

8220 
6.9 
3.7 

4210 
NA 
22 

249 
136 

UJ 
UJ 

J 

J 
U 
UJ 

UJ 
U 

J 

R 

J 

FWSSSA06 1 

24500 
14 

0.58 
233 
1.9 

83.9 
4.3 

290000 
273 
1.6 
17 

16200 
1410 
5.6 
18 

3690 
126 
0.39 
2.4 
7.9 
104 

5680 

7360 
4.9 
4.3 

4180 
NA 
21.8 
250 
85.5 

UJ 
UJ 

UJ 

J 
U 
UJ 

UJ 

u 

J 

J 

R 

J 

Concentrations in mg/kg 
NA - Not Analyzed 
U - Not Detected 
J - Estimated Value 
R - Rejected Value 

All analyses conducted in accordance with the EMF RI/FS Sampling and Analysis Plan (Bechtei 1992b) 
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Section 7 - Closure Design Considerations 

Wick drains were installed after sufficient fill (sand) was placed over the pond sludge to support 
needed constraction equipment. The wick drains were installed to accelerate sludge 
consolidation. The wick drains penetrate the geofabric above the sludge and terminate just above 
the bottom of the pond solids. The wick drains consist of a geofabric filter wrapped around a 
permeable core. The fabric permits the flow of water while filtering out solids. The weight of 
the initial fill produces a hydraulic gradient that causes pore water to flow to the permeable core 
of the wick drain, upward to the top of the filter fabric above the sludge, into the sand, and thence 
into the subdrains. The 6-inch perforated drains, fitted with 2-inch pipe inserts, were installed 
above the geofabric separating the sludge and fill. Water was removed via the pipe inserts, 
acting as suction lines, after the dewatering pumps were installed. The water was discharged to 
an onsite RCRA MTR surface impoundment prior to the expiration of the LDR case-by-case 
extension on December 31, 2001. At the end of the 1999 constraction season, the dewatering 
systems for Pond 8E were disconnected and winterized to prevent damage to the pumping system 
due to freezing during the winter months. The system was restarted during the 2000 and 2001 
seasons. 

The dewatering will continue as needed during the pond sludge consolidation period. A 
schematic of the dewatering system is shown in Figure 7-6. 

The existing leak detection system will continue to be in operation. Any water in the system will 
be removed and disposed in an onsite RCRA MTR surface impoundment prior to the expiration 
of the LDR case-by-case extension on December 31, 2001. After January 1, 2002 water will be 
pumped directly to a new on-site water tieatment plant or otherwise managed in accordance with 
RCRA requirements. 

A temporary cover was placed over the Pond 8E initial fill. It was designed to meet the 
following requirements: 

• Sufficiently impermeable to prevent water infiltiation into the pond fill. 

• Able to withstand wind uplift. 

• Able to tolerate the anticipated fill settlement. 

• Have a life span equal to or greater than the time required for the initial 
consolidation of the pond sludge. 

Details of the temporary cover placement are also included in Section 8.6.2. 
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Section 7 - Closure Design Considerations 

7.2.2 Subgrade 

The final cap subgrade, which will be placed over the initial fill, will consist of two 6-inch layers 
of well-compacted sand. The grain size distribution for both sand layers is specified in the 
technical specifications. Following settlement and prior to constraction of the final cap, the 
subgrade will be regraded and compacted as required to achieve the design elevation. The sand 
subgrade will serve as a leveling course to provide proper bedding for the overlying geosynthetic 
clay liner. These design criteria will be monitored for compliance during constraction. The 
subgrade will be well-compacted to support the constraction equipment and the cap. The 
subgrade preparation is described in detail in Section 8.8 and in the specifications in Appendix I. 

7.2.3 Geosynthetic Clay Liner (GCL) 

The GCL, including the seams, will provide a hydrauUc barrier equivalent to that of a 2-foot-thick 
layer of compacted clay having a maximirai hydrauhc conductivity of 1 x 10'̂  cm/sec. The seams will 
consist of adjacent panels overlapping each other a minimum of 6 inches. The material will be a 
commercial synthetic HDPE/bentonite or geotextile/bentonite composite liner, having a composite 
action hydrauhc conductivity of less than 5 x 10'̂  cm/sec (detailed GCL requirements are included in 
Appendix I). The material will be dehvered to the site in rolls which will be placed in panels on the 
prepared subgrade. Details are described in the specifications in Appendix I. 

7.2.4 Flexible Membrane Liner (FML) 

The FML will be a minimum 40-niil thick HDPE material (detailed FML requirements are 
included in Appendix I). It will be durable to resist strain from the installation activities and 
stress from exposure to ultraviolet rays during placement. The overlapping areas between the 
panels will be sealed or properly welded. The panels will be at least 22 feet wide and delivered 
to the job site in rolls of 300 feet, or longer. The coefficient of permeabihty for the FML will be 
2 X 10"̂ ^ cm/sec, or less. The FML material used as the temporary cover will be removed and 
will not be reused in the final cover. 

FMC contacted a major manufacturer of HDPE liners conceming the compatibihty of HDPE 
with phosphine and elemental phosphoras. Information from this manufacturer (a copy of the 
correspondence is included in Appendix N) states that HDPE is compatible for use with 
phosphine and elemental phosphoras. In addition, an evaluation of the compatibility of 
geosynthetic materials common to the constraction of surface impoundment leachate collection, 
detection, and removal systems (LCDRS) at the FMC facility, including HDPE, was performed 
by an independent testing laboratory, TRI/Environmental Inc., in Austin, Texas. 
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TRI/Environmental tested geosynthetic materials (including HDPE) using both a phosphoras 
bearing mixture of Phos Dock effluent from the north solids tank and the northeast sump and 
NOSAP precipitator slurry. Results indicated that the materials tested (which are representative 
of Pond 8E cover materials) are compatible with this leachate which is, in turn, representative of 
the wastes managed at Pond 8E (see Appendix N for a copy of the TRI/Environmental report). 

HDPE liner materials also exhibit relatively low gas transmission rates. Since geomembranes are 
widely used for municipal landfills, methane gas transmission is of major concem in liner design. 
Permeability to methane gas is reported for a broad range of geomembranes. Gas transmission 
rates were determined by ASTM methods. Typical results of the various geomembranes tested 
for methane gas transmission provided by Staff Industries are included in Appendix N. The 
results of the tests do provide comparative performance between the various geomembranes. 
These results indicate that HDPE liner materials exhibit relatively low gas tiansmission 
properties similar to other geomembranes tested. 

The other lower vapor transmission materials are UC 4000 (specially formulated PVC) and 
Hypalon. However, the advantages of HDPE material, with their higher strength and superior 
seaming capabilities, outweigh the slightly higher gas tiansmission rate. HDPE is also less 
subject to damage from wear and tear during constmction, and unlike PVC or Hypalon, which 
require very special preparation for seaming, HDPE can be easily repaired should the membrane 
be damaged during constraction or the functional life of the cap. 

7.2.5 Drainage Layer 

The drainage layer will consist of a geosynthetic drainage net laid directly on top of the FML. 
This geonet (GN) layer will have a hydraulic tiansmissivity equal to at least 3 x 10'̂  m /̂sec with 
a performance equivalent to a l-foot-thick layer of granular soil. A nonwoven geofabric filter 
will be placed over the drainage layer to prevent the overlying soil fines from migrating down 
into the void spaces of the GN and reducing its hydraulic tiansmissivity. The permittivity of the 
filter fabric will be 1.3 sec'* or higher. It will be of durable material, suitable for being overlain 
with the protective cover materials described in Section 7.2.6. It will also have an appropriate 
equivalent opening size (EOS) to prevent clogging. The details for the drainage layer and water 
removal of the final cap are shown on the design drawings (250-C-213, 217, and 218) and 
specifications included in Appendix I. 

The geonet will be installed to conform to the finished grade slopes of the final cap, and will 
collect and drain infiltiation through the soil cover to the perimeter of the two-component, low-
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permeability layer. The drainage from the GN will be collected in perimeter perforated 
corragated HDPE pipes and conveyed to the final cap perimeter surface drainage ditches. 

7.2.6 Protective Cover 

Cover material will be used to protect the hydraulic barrier from water and wind erosion, frost 
penetration, plant roots, burrowing animals, and human intrasion. The protective cover will have a 
minimum thickness of 3.5 feet, and will be placed on the geofabric filter overlying the drainage 
layer. The surface of the protective cover will consist of vegetation rooted into a layer of topsoil 
with a minimum thickness of 12 inches to sustain the development of the vegetation. The 
vegetative cover will be a mixture of native grasses. To provide vegetation compatible with the 
local climatic conditions, the mixture was developed in consultation with the Agricultural 
Research Center, College of Forestry, University of Idaho, Moscow, Idaho, and the Cooperative 
Extension System, University of Idaho, Pocatello, Idaho. The remaining portion of the protective 
cover will be slag and sand. 

During placement of the cover materials, rips to the geofabric filter will be prevented by the 
selected filter fabric and carefully placing the 12-inch layer of sand just above the fabric as a 
protective layer. The sand layer will be placed using low-ground-pressure (LGP) vehicles to 
minimize stress on the underlying geosynthetic materials that could be caused by dozer 
equipment and other placement activities. Placement will begin around the perimeter of the pond 
where LGP bulldozers will push a 12-inch-thick lift of sand over the geosynthetic filter while 
traveling only on the newly placed sand layer. The sand layer will be covered with an 
18-inch-thick lift of slag as quickly as practicable behind the advancing face of the sand layer to 
provide further protection for the liner components against repeated dozer and track tiaffic 
during slag placement. Prior to the placement of slag, a test compaction fill section will be 
designated and compaction tests performed at a selected pond location. This test section will 
determine the compaction requirements for the full depth of the slag layer. The compaction 
requirements for slag will be monitored and contiolled using criteria established from this test fill 
section, as specified in detail in the constraction specifications included in Appendix I. 

The slag fill is a crushed material with a maximum particle size of 12 inches. Specific gradation 
tests on the material are not available; however, crashing and then screening to remove various 
finer fractions have produced the following data: 
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Size (inches) 

4 

2 

1-1/2 

%by weight smaller 

93 

69 

65 

Visual inspection of this material indicated few 12-inch stones, with the general maximum sizes 
ranging from 6 to 8 inches. 

The general crashed slag product is composed of well-graded silt, sand, gravel and cobble to a 
maximum size of 12 inches. Approximately 50 to 65 percent of the material was less than 1.5 
inches in size. The crashed slag can therefore be treated as a well-graded material with fines, and 
migration of topsoil into the slag layer should not occur. 

The protective cover over the GCL/FML barrier will have a minimum depth of 3.5 feet. This 
cover thickness is adequate for frost protection, since it is greater than the maximum depth of 
frost penetiation (3.2 feet) reported for the Pocatello site area (Section 7.1.3). 

7.3 CAP GRADING 

The final cap will fully cover Pond 8E including its dike area. The cap will be graded with a 
slope of approximately 5 percent to promote effective ranoff and minimize the potential for 
erosion. The final grades are shown on Drawing Nos. 250-C-213 and 250-C-216 (Appendix I). 

7.4 SETTLEMENT 

This section summarizes the results of calculations performed to evaluate the final cap settlement 
for the planned cover design configuration for Pond 8E, using the soil parameters developed for 
Pond 8E in the document entitled "Final Report, Geotechnical Laboratory Test Results, Ponds 
8E, US, 12S, and 138, FMC's Elemental Phosphoras Plant," prepared by Applied Geotechnical 
Engineer Consultants, Inc., October 13, 1997 (Appendix L). This section also presents the 
results of an evaluation of the performance of wick drains to potentially accelerate the rate of 
settlement in Pond 8E. 
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7.4.1 Geotechnical Investigation 

Geotechnical analyses are required to estimate the amount and rate of settlement of the sludge in 
Pond 8E. The settlement of the sludge is a function of the sludge compressibility and the stiesses 
imposed by the initial and final cap loading. 

The principal features of the initial fill activities included: (1) the placement of a high strength 
geofabric to segregate the fill material from the sludge, (2) the use of a conveyor system to place 
the initial sand fill over the sludge in contiolled layers to obtain a thickness of approximately 5 
feet, and (3) placement of 0 to 12 feet of slag fill. The weight of the fill will cause consolidation 
of the pond solids and time-dependent settlement of the fill layer. The magnitude and rate of 
settlement of the fill are important factors in the planning, design, and scheduling of the closure 
process. 

Estimating the magnitude and rate of settlement of very soft, fine-grained sediments is based on 
an approximate, but well-established, process. Stiength and consolidation characteristics are 
normally measured in the laboratory using undisturbed samples of the sediments. Using these 
data, the analysis normally yields reasonable results for the magnitude of settlement; however, 
without the support of field measurements, the prediction of time rates of settlement is an 
approximate calculation. 

Information on the properties of the phossy sediments was first obtained from disturbed samples 
and in-situ vane shear tests at several locations in Ponds 8S (WMU #7) and 15S (WMU #3). The 
vane shear tests indicated the very soft nature of the Pond 8S sludge and the even weaker 
condition of sludge in Pond 15S. This information on the pond solids, together with additional 
pubhshed data, were used to estimate settlement at Pond 8S upon closure. These studies 
predicted large settiements and a long period of consolidation. Having completed the placement 
of the initial fill on Pond 8S, including the installation of wick drains to accelerate sludge 
consolidation, the measured settlement of the pond sohds has been less than what was predicted 
in the analysis and the rate of consolidation has been faster than anticipated. 

In July 1997, a field and laboratory investigation program was conducted. The field investigation 
consisted of in-situ vane shear testing and sludge sample collection from Pond 8E and the Phase 
IV ponds. The in-situ vane shear test results indicated that the phossy wastes in Pond 8E are 
essentially of the same stiength as those found in Pond 15S. Results of the field investigation are 
summarized in Appendix K. Samples of the sludge were obtained from Pond 8E and tested in 
the laboratory using specialized equipment and methodologies to determine moisture content, 
Atterberg Limits parameters, specific gravity, grain-size distribution, and consolidation 
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Section 7 - Closure Design Considerations 

parameters. The results of the pond-specific laboratory testing program are summarized in 
Appendix L. Design parameters derived from these laboratory test results were used for 
estimating amounts and rates of settlement for Pond 8E. 

The settlement analysis for Pond 8E included in this Pond 8E Closure Plan is based on pond-
specific laboratory data, and confirmed by the settlement monitoring data obtained from Pond 
8E. Approximate analytical methods were employed in the settlement analysis, allowing for 
changes in basic soil properties (void ratio, permeability, and compressibility) that are expected 
during consolidation of these very soft sediments/pond sludges. The settlement analysis is 
included in Appendix M, Calc. Nos. 24230-025-1 and 24230-025-4, of tiiis Pond 8E Closure 
Plan. 

7.4.2 Pond Loading 

The pond loading was assumed to result from placing 5 feet of sand fill with the balance 
composed of slag fill. The amount of slag to be placed was increased by the amount of estimated 
sludge settlement, and a re-estimate of settlement was performed for Pond 8E using the new total 
slag thickness. The permanent phreatic surface was assumed to be maintained at the bottom of 
the sand fill by pumping. The initial loading stiess was calculated as shown in Table 7-6. 

For analysis purposes, it is assumed that the total unit weights provided in the table are 
approximately equal to the saturated unit weights. The initial fill before instalhng the final cap 
will exert a maximum pressure of 2,135 pounds per square foot (psf). The permanent cap will 
not be added until after the pond has settled sufficiently under the sand and slag loads. The final 
cap and regrading will add up to another 588 psf to develop a total loading of 2,723 psf. 

7.4.3 Soil Parameters 

Pond-specific laboratory test data from Pond 8E was used to derive soil parameters for use in the 
settlement analyses. The results of the laboratory consolidation tests performed on Pond 8E 
sediments indicated a high degree of compressibility under low loads, and that a substantial 
portion of the total settlement will occur under a load of approximately 300 to 400 psf, which is a 
small fraction of the total cap loading. These results were adopted for estimating settlement for 
Pond 8E. Details of Pond 8E consolidation test results are presented in Appendix L. 
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TABLE 7-6 

POND LOADING DATA FOR POND 8E 

Description 

Elevation top of slag 

Elevation top of sludge 

Elevation pond bottom [min] 

Sludge thickness 

Sand thickness 

Final slag thickness 

Regrading thickness 

Final cap thickness 

Additional pressure - sand 

Additional pressure - slag 

Additional pressure - cap 

Additional pressure - regrading 

Time to place sand 

Time to place slag 

Begin cap construction 

Time to place cap 

Value 

4491.9 

4479.6 

4466 

13.6 

5 

12 

1.4 

3.5 

575 

1560 

420 

168 

0.6 

0.4 

24.0 

1.0 

feet 

feet 

feet 

feet 

feet 

feet 

feet 

feet 

psf 

psf 

psf 

psf 

months 

months 

months 

month 

Comments 

Applies to backfill slag 

Pond 8E slopes 1.9 feet to center 

After initial filling begins 

Notes: 
Total unit weight sand - 115 pcf 
Total unit weight slag - 130 pcf 
Total unit weight cap - 120 pcf 

psf - pounds per square foot 

pcf- pounds per cubic foot 
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The time required for the consohdation of the pond sludge at any given level of pressure is 
inversely proportional to the coefficient of consolidation (Cv) parameter. This parameter is 
proportional to the square of the length of the drainage path and inversely proportional to the 
time required for consolidation to occur. The expression for this parameter is: 

Cv = T90 (H )̂ / tgo where: 

H = average drainage distance of the sample for each load increment. 

^ tf,Q = time for 90% consolidation. 

T90 = time factor, 0.848 for 90% consolidation. 

Values of t̂ g are obtained from the consolidation time curves for each load increment. 

Data used to determine the coefficient of consolidation are presented in Appendix M. 

7.4.4 Predicted Settlement 

Settlement of Pond 8E was analyzed on the basis of laboratory testing results on Pond 8E 
samples. The analysis is included in Appendix M. 

The settlement analyses were performed using the computer code "ACCUMV" from the 
University of Colorado at Boulder (ACCUMV, the One-Dimensional Consolidation of Saturated 
Clays, a Computer Program for Non-linear Finite Strain Theory, by Schiffman, R.L., Sravits-
Nessan, v., and McArthur, J.M., December, 1992). ACCUMV is a finite difference code which 
implements a nonlinear finite strain theory of consolidation that accounts for changes in the 
thickness of the consolidating stiatum (i.e., drainage path length). The program also 
accoHMnodates nonlinear strain-dependent relationships of void ratio and permeability. 

The main input parameters for the analyses included the following: 

• Initial thickness of sludge. 

• Assumes drainage occurs only in the vertically upward direction. 

• Water level at top of sludge. 

• Compressibility, e = C; - Ĉ . log(— ); 

where Ci = void ratio intercept at 1 psf on void ratio versus log(effective pressure) 
relationship 
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Cc = slope of void ratio versus log(effective pressure) relationship 
e = void ratio 
a'o = initial effective soil pressure 
Aa' = change in effective soil pressure 

• Permeability (k) assumed to vary with void ratio, using the relationship k = 0.02 e, 
for Pond 8E which was derived by fitting a curve through laboratory test. 

• Coefficient of consolidation (Cv) assumed to vary with void ratio. 

• Fill loading modeled as a linearly increasing load over a 1-month period. 

Initially, the model was checked against field measurements and previous analyses performed for 
the Pond 8S and Pond 15S analyses. Results using ACCUMV produced similar settlement amounts 
and rates. The Pond 8E calculations were performed using a pond sludge thickness of 13.6 feet, 
which was the thickness of sludge in the pond estimated prior to the 1999 constraction season. 

The estimated settlement resulting from primary consolidation under different stages of load is 
summarized in Table 7-7. Settlement will extend beyond the period of primary consolidation by 
continued secondary settlement, or creep, as discussed in the next section. 

TABLE 7-7 
SUMMARY OF LOAD/SETTLEMENT ANALYSIS RESULTS FOR POND 8E 

Phase of Construction 

Begin 

Sand fill, 5-foot thickness 

Sand and 2.5 feet of slag (near perimeter dike) 

Sand and 12 feet of slag 

Permanent, 3.5-foot cap -h regrading 

Net Pressure 
(psf) 

0 

575 

900 

2135 

2723 

Primary 
Setdement 

(feet) 

0 

1.4 

1.6 

2.2 

2.4 

psf- pounds per square foot 

7.4.5 Rate of Settlement 

The sand and slag fill were placed in approximately 3 months. Calculations indicated that 
primary consolidation would be completed in about 12 months after filling commences or about 
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11 months after the completion of the sand and slag fill. The calculated time to complete 
primary consolidation after the initial fill may vary by a month or two, dependent on the actual 
loading rate and amount, and the amount of settlement that occurred during placement. The 
creep tiend was based on the settlement measurements made at Pond 8S, then modified to 
include the effects of intensity of loading and the thickness of compressible material. The 
adopted rate of secondary settlement was 0.272 feet per log cycle of time as presented in Calc. 
Nos. 24230-025-1 and 24230-025-4 Settlement Evaluation and Supplement (Appendix M). 

It was estimated that settlement rates would be acceptable for the installation of a pennanent 
cover during the constraction season in the second or possibly the third year after initial fill 
placement. The acceptable settlement rate which must be achieved prior to commencing final 
closure is 1 inch per year. This criterion was incorporated in supporting calculations for the 
detailed cover design. 

The settlement rate criterion of 1 inch per year prior to installation of the final cap was 
determined by settlement analyses to establish a rate that: (1) is reasonably attainable in a 2- to 
3-year period after placement of initial fill, and (2) would result in a tolerable amount of 
settlement of the permanent cap over the 30-year design life. The settlement analyses were based 
initially on soil property data obtained from the literature and empirical data, and finally on 
laboratory tests performed on Pond 8E sludge samples. The estimates of settlement rates were 
initially validated by field settlement measurements for Pond 8S and have been further validated 
by the field measurements for Pond 8E. 

However, determining the pond readiness for installation of the final cap was dependent on the 
results of the settlement monitoring program described in Sections 7.4.7 and 8.7. Recent 
settiement monitoring data indicates that 1 inch per year is nearly achieved as noted in the 
Closure Settlement Report, Pond 8E, Pond 15S, and Phase IV Ponds - Progress Report #10 and 
Pond 16S - Progress Report #6 (FMC 2002). Projection of the secondary settlement rate into the 
future combined with primary cap consolidation indicated the following settlement: 
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Elapsed Time after 
Permanent Cap Installation 
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Permanent Cap 
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6.5 

7.5 

8 

It is projected that the settlement that will develop over a 30-year period after closure wi|l be 
tolerable for all cap components, as described in Section 7.4.8. 

It should be noted that the calculated rate of settlement is considered to be approximate, and the 
actual rate of settiement may vary from that indicated above. 

7.4.6 Wick Drains 

The effect of wick drains on accelerating settlement and potentially permitting installation of the 
permanent cap at an earlier date was evaluated in the consolidation/settlement analysis, which 
has now been replaced by Calc No's 24230-025-1 and 24230-025-4, Settiement Evaluation and 
Settlement Evaluation Final Cap. The calculations are included in Appendix M of this Pond 8E 
Closure Plan. 

Based on a review of the settlement analyses, wick drains were installed during the initial fill 
operations in Pond 8E. Wick drains were installed at the completion of the sand portion of the 
initial fill and before placement of the slag fill. This avoided increased difficulty in installing the 
wick drains through slag. The wick drains penetrated the geofabric filter above the sludge and 
terminated just above the bottom of the pond solids. Each wick drain consisted of a geofabric 
filter wrapped around a permeable core. The fabric permits the flow of water while filtering out 
solids. The weight of the initial fill produces a hydraulic gradient that causes pore water to flow 
to the permeable core of the wick drain, upward to the top of the filter fabric above the sludge, 
into the sand fill, and thence into the perforated subdrains. The 6-inch perforated drains, fitted 
with 2-inch pipe inserts, were installed above the geofabric separating the sludge and fill. Water 
removal via the pipe inserts, acting as suction lines, began after the dewatering system/pumps 
were installed. Dewatering will continue, as needed, until acceptable settlement is achieved in 
the pond for final cover installation. 
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Section 7 - Closure Design Considerations 

The rate of settlement achievable with wick drains depends on the spacing of the drains. A 
center-to-center drain spacing of 7 feet was used and was estimated to achieve primary 
consolidation within 5 to 6 months after completion of filling operations. Judging from the 
analysis results, the benefit of using wick drains appeared to be significant. However, predicting 
rates of consolidation is only approximate, especially when the calculation for use of wick drains 
is based on assumed performance parameters. Even without the wick drains, the primary 
consolidation was calculated to end within one to two years. Installation of the wick drains and 
the associated reduction of settlement duration were additional insurance against delaying the 
installation of the final cap to a later constraction season. 

7.4.7 Settlement Monitoring 

The pond solids consolidate under the weight of the backfill, and the backfill and subgrade will 
therefore settie. Monitoring of the subgrade settlement has been ongoing to verify that the 
settlement rate complies with criteria before the final cap is placed on the subgrade. After the 
initial fill was placed, an array of 10 temporary settlement monuments were installed at 
predetermined locations (spaced on an approximate 100-foot grid) in order to collect field 
settlement data. A schematic of a typical temporary settlement monument is shown on Figure 7-
7. The field data is being used to indicate when the primary consolidation of the pond solids is 
essentially complete and the settlement rates are acceptable for final cap installation. The 
procedure for settlement monitoring is presented in Section 8.7. 

Initially, readings were taken at weekly intervals until trends were established, after which 
readings have been taken at monthly intervals. Settlement data have been and will continue to be 
compiled and reported on a quarterly basis. 

7.4.8 Projected Settlement and Final Cap Design Considerations 

After the settlement of the initial fill decreases to an acceptable settlement rate, regrading will be 
required to provide a smooth and uniform subgrade for the final cap. 

Depending on the location, final cap constraction will add up to 3.5 feet of additional material. 
Based on the long-term settlement tiend data obtained from settlement monitoring at Pond 8S 
which were modified to reflect the loading and sludge thickness at Pond 8E, the maximum 
additional settlement after placement of the final cap is estimated to be on the order of 6 inches in 
30 years. This settlement under the final cap loading is expected to be relatively uniform. 
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Section 7 - Closure Design Considerations 

The maximum differentials are expected to occur along the perimeter where the thickness of the 
compressible pond bottom solids varies from zero at the side of Pond 8E to about 11 feet at a 
horizontal distance of 30 feet from the edge. Settlement of 6 inches over a distance of 30 feet is 
expected to reduce the 5 percent slope on the surface of the cap, resulting in a maximum uniform 
compressive stiain (0.04 to 0.05 percent) in the cap. It is also possible that differential settlement 
may result in a depression in the plane surface of the cap that could stiess the cap elements. 

Conservatively assuming a differential settlement area of about 100 feet in diameter and 6 inches 
in depth, the maximum elongation stiain near the perimeter of the depression may be on the order 
of 1.3 percent. This maximum stiain will only result in minor depressions that will not produce 
ponding on the 5 percent slope of the final cap. The elongation properties of the HDPE 
membrane and the GCL are listed below: 

Property 

Elongation at yield (%) 

Elongation at break (%) 

HDPE/Bentonite 
Composite Liner 
(15 mU HDPE) 

10 

500 

Geotextile/Bentonite 
Composite Liner 

NA 

100 

40 mil HDPE 

12 

700 

The properties readily demonstiate that both GCL and FML can tolerate the stiains imposed by 
potential differential settlement of the permanent cap, which are well below the respective 
elongation yield limits. Other elements of the cap will be even more tolerant of settlement-
induced stiains. Therefore, settlement of the final cap is not expected to have any significant 
detrimental effect on the cap system. 

7.4.9 Final Cap Construction 

A temporary HDPE liner was installed over the initial fill subgrade to minimize infiltiation. 
After it is established that the subgrade settlement has diminished to acceptable levels, the 
temporary cover will be removed and the slag redistributed from areas of low settlement to areas 
of high settlement, using additional fill if needed. The final grade will be established in 
according to the final design drawing, 250-C-213 in Appendix I. 

Post-closure settiement of the final cap will be monitored using pennanent settlement monuments as 
shown in Detail 1, Drawing No. 250-C-218 (Appendix T). Five monuments will be installed on the 
subgrade at the locations as indicated in Drawing No. 250-C-213 (Appendix I). The frequency of 
settiement readings and cap maintenance due to additional settiement is addressed in Section 10. 
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Section 7 - Closure Design Considerations 

7.5 SLOPE STABILITY 

An analysis of the stability of the dikes around the pond both during constraction of the initial fill 
and after the installation of the final cap, under long-term permanent conditions, was performed. 
The analysis was based on the highest dike section located at the west side of the pond. The 
exterior dike sections on the north, east and south sides of the pond are much lower in height 
and/or have wide berms adjacent to the pond dike. Site-specific soils data were used where 
possible and augmented by conservative assumptions based on engineering judgment where 
existing information was unavailable. Adequate factors of safety against sliding of the dikes 
were determined under both static and seismic conditions for both the short-term and long-term 
conditions. These factors and a summary of the analyses are discussed briefly below. 

7 J . l Soil Properties and Design Criteria 

Soil conditions of the dikes and the foundation materials on which they rest are presented in six 
boring logs for wells located in. the vicinity of the pond (Figure 7-8). The boring logs soil 
conditions are summarized in Figure 7-9. The foundation materials are silt with an SPT N-value 
that increases with depth (from 18 blows per foot at shallow depth to refusal at a 50-foot depth). 
Based on these data, it can be inferred that the native silt is medium dense to very dense. The body 
of the dike is assumed to consist of a medium dense silt fill, which corresponds to the minimum N-
value of 13 blows per foot obtained from near-surface tests in borings adjacent to the ponds. 

For the after-cap completion (long-term) stability analyses, the conservative geotechnical soil 
parameters presented in Table 7-8 were used. The properties for the slag were conservatively 
assumed based on engineering judgment. 

The water table beneath Pond 8E, as measured in five groundwater monitoring wells in the 
vicinity, is at approximately 4,398 feet elevation (FMC 1997b), more than 80 feet below the tops 
of dikes, well below any critical failure planes with respect to slope stability. The effects of 
groundwater were therefore essentially excluded from the analyses. 

Based on the UBC code (UBC Code, 1988, Section 2312, Figure 2 and Table 23-1), the site is in 
seismic zone 2B with a seismic zone factor of 0.2g. This value of acceleration was conservatively 
used as a pseudo-static coefficient to evaluate slope stabihty under seismic loading. In addition, the 
critical pseudo-static seismic coefficient required to create a factor of safety of 1.0 (i.e., the yield 
acceleration) was also determined. 
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Section 7 - Closure Design Considerations 

TABLE 7-8 

SUMMARY OF GENERALIZED SOIL PROPERTIES AND DESIGN INFORMATION 

Soil Type 

Cap (Slag -1- Sand) 

Slag 

Sand 

Pond Solids 

Dike 

Foundation 

Total Density 
(pcf) 

120 

130 

115 

100 

115 

120 

Cohesion 
(psf) 

~ 

~ 

~ 

50 

~ 

~ 

Internal Friction Angle 
(degrees) 

35 

35 

30 

~ 

28 

30 

pcf - pounds per cubic foot 
psf- pounds per square foot 

The effect of a crane operating along the top of the dike was also evaluated. The crane was not 
expected to be present after the fill was completed, but was included in the analysis for completeness. 

7.5.2 Methodology and Results 

The slope stability analyses were performed using the computer program SLOPE/W (SLOPE/W, 
Version 3, Geo-Slope International Ltd., Calgary, Alberta, 1995), which performs analyses for 
circular failure surfaces. Each program ran was made using an automatic search for the 
nunimum failure surface on specified depth tangents. Based on specific dimensions and weights 
of the crane used for constraction at Pond 8S in 1994, the crane was modeled as a 500-psf 
uniform load acting over a 20-foot width along the top of the dike. The sections analyzed are 
shown on Figures 7-10a through 7-lOe. 

Table 7-9 provides a summary of the minimum factors of safety from the stability analyses 
results for the dike sections investigated (deep-seated failure surfaces). 

TABLE 7-9 

SUMMARY OF SLOM; STABILFFY ANALYSES 

Case 

Static, extemal slope 

Static, with 500 psf crane load 

Seismic, extemal slope (0.2g) 

Yield acceleration (0.27g) 

Minimum Factor of Safety 

1.7 

1.3 

1.1 

1.0 

psf- pKjunds per square foot 
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Section 7 - Closure Design Considerations 

The results of the stability analyses indicate that the dike slopes are stable for both static and 
seismic conditions. Also, because the yield acceleration is greater than the adopted design 
acceleration (0.2g), no significant permanent deformation will result from seismic events. 

7.6 STORM WATER MANAGEMENT 

Storm water management will consist of perimeter ditches that collect and divert surface ran-off 
away from the closed pond area into existing drainage courses. The final cap surface grading is 
designed at about 5 percent to facilitate proper drainage. The existing ditches will be improved, 
if necessary, to accommodate additional ran-off resulting from the Pond 8E closure area. 
Calculations of ditches required for north/east, west and south of the pond area are provided in 
Appendix M. Drainage from the west portion of the cap will flow into a common drainage ditch 
that will be constracted between the final caps of Ponds 8E and US (one the Phase IV ponds), 
which will conduct surface flow to the area north of Pond US. The Pond 8E drainage has been 
incorporated with the drainage design for the Phase IV ponds (WMU #8) closure. The overall 
western pond area drainage requirements and modifications need to be coordinated between the 
RCRA pond closures and the CERCLA remediation, which will take into account the capping of 
the westem pond area. 

In accordance with FMC's Interim Storm Water Drainage Plan for the Westem Ponds Area, following 
placement of the initial fill at Pond 8E, ranoff from the temporary caps has been diverted toward the 
north and westerly direction, away from the old pond areas. Diversion berms and swales were 
constracted for this purpose. The completed pond grading and drainage system at the westem ponds 
area meets the intent of the Interim Storm Water Management plan submitted to EPA on May 24, 
1999. The plan was modified during initial fill constraction to eUminate ranoff to the south toward 
old Ponds IE, 4E, and 6E. Figure 7-11 shows the revised interim grading and drainage plan. The 
temporary drainage system affecting Pond 8E, as installed in 1999, is described in more detail below. 
Storm water drainage patterns may change after placement of the final cap and implementation of 
tiie CERCLA RD/RA. 

The culvert serving the Pond 8S final cap south of Pond 85 was temporary plugged with concrete and 
the roadway between Ponds 8E and 8S was raised to contain and divert ranoff from the 8S final cap 
toward north to northwest dkection, away from the old Pond IE located south of Pond 8E. 

A diversion berm was installed at the outside edge of the southeast perimeter dike of Pond 8E to divert 
nmoff from the 8E temporary cover toward a swale constracted on the west dike of 8E, which drains 
north and away from the old pond area. 
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Section 7 - Closure Design Considerations 

Two low points were constracted undemeath the existing pipe rack north of the Phase IV ponds for 
storm water management One low point was constracted north of the dike common to Pond 1 IS and 
12S and the second low point is just north of Pond 13S. Runoff from the east half of the Pond 12S 
temporary cover combines with ranoff from the Ponds US and 8E temporary covers and any 
overflow from south of Pond 8S drains to and through the low point north of the dike common to 
Ponds 1 IS and 12S. The ranoff from the east section ofthe Pond 15S temporary cover combines with 
runoff from Ponds 14S and 13S and the remaining area of Pond 12S, draining north through the low 
point located just north of Pond 13S. 

Figure 7-11 depicts the current drainage pattem at the RCRA pond closures and adjacent areas, based 
on the completion of the constraction of final covers over Ponds 8S and 9E and the initial fill and 
temporary cover over Ponds 15S, 8E, and the Phase IV Ponds. This is an intermediate pattem that 
will be affected somewhat by the capping of the "old ponds" that will be done during the CERCLA 
RD/RA. As shown on the figure, the temporary drainage configuration maximizes, to the extent 
practicable (prior to the implementation of the CERCLA remedy), drainage toward the north and 
away from old Ponds IE, 4E, and 6E. 

An overall conceptual drainage plan for the pond areas, including the areas of the old ponds, is 
shown on Figure 7-12. This conceptual plan represents the overall drainage pattem of the RCRA 
ponds after all pond solids had consolidated to the acceptable limit, and the ponds, including the 
CERCLA old ponds, are capped with a final cover constracted conforming to the EPA approved 
closure plans and CERCLA remedial designs. The final cap design of Pond 8E conforms to this 
conceptual plan. 

The closure plan has been revised to include the interim stormwater management system 
constracted in 1999 after installation ofthe temporary cap. 

7.7 STABILITY OF FINAL COVER 

The proposed cap consists of topsoil, slag, gravel, sand, geotextile, HDPE membrane, and a 
geosynthetic clay liner over a bedding layer of sand. The intemal stability of the cap will be 
contiolled by the stiength of the bentonite present in the geocomposite liner and bentonite's 
effective coefficient, which is the lowest of all the cap components. The effective coefficient of 
friction of the bentonite is approximately 12 degrees. The cap will be constracted to a maximum 
surface gradient of 5 percent (3 degrees). Thus the cap will have a factor of safety against 
intemal sHding of approximately four (tan 127tan 3°). 
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Section 7 - Closure Design Considerations 

7.8 ENGINEERING DRAWINGS, SPECIFICATIONS, AND ANALYSES 

Appendix I of this closure plan includes a CQA plan, drawings, data sheets, and specifications. In 
addition, supporting calculations and analyses for pond settiement and the associated stresses on the 
cap materials, surface water management contiols, wind and rainfall erosion, and dike stractural 
integrity are included in Appendix M. 
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Section 8 

Closure Procedures 

This section describes in detail the closure activities conducted to date and future procedures to 
be implemented at Pond 8E, including site preparation, backfiUing, equipment decontamination, 
monitoring activities, and cap installation. 

Closure activities conducted to date include the following: 

• Installed geofabric filter and dewatering piping on top of pond solids. 

• Pumped out water and placed initial fill of sand and slag material. 

• Installed wick drains. 

• Installed slag fill as protective cover layer. 

• Installed temporary settlement monuments and a temporary cover over the initial 
sand and slag fill. 

• Monitoring and reporting on subgrade settlement. 

Future planned closure activities include the following: 

• Flush and remove pond dewatering piping. 

• Disposeof waste per Section 8.10. 

• Prepare final subgrade for installation of final cap. 

• Place final cap. 

• Place permanent settlement monuments. 

• Certify closure and install waming signs. 

• Complete and submit a survey plat. 

• Initiate post-closure care and monitoring. 

8.1 MOBILIZATION 

Upon EPA approval of the initial fill into Pond 8E and before any closure constraction activities 
began at the site, the following work was completed: 

• Designated field personnel received appropriate hazardous waste tiaining, consistent 
with applicable Federal Occupational Safety and Health Administiation regulatory 
requirements. 

• All utilities were located and marked by FMC or the utilities' owner. 
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• A pre-constraction site visit was made by FMC and the Contractor to inspect all 
surface stractures and to agree on the major items to be cleared, relocated, or 
removed to aicconmiodate the closure activities. 

• Constraction laydown areas were designated. 

• The exclusion zone (EZ), contaminant reduction zone (CRZ), and support zones 
were identified and clearly marked as described in the Health and Safety Plan 
(Appendix G). 

• Temporary storage areas were designated for contaminated materials. Any required 
drams, tanks, or roll-off bins were brought on site. 

• The disposal facihties and protocols were specified by FMC. 

• Site preparation, including clearing the site of debris and plant growth, were 
completed to estabhsh access to the closure area. 

Similar procedures will be followed before futiure closure activities (subsequent to approval of 
this Closure Plan) begin at tiie site and EPA is notified as per 40 CF.R. §265.112(d)(1). 

8.2 WATER REMOVAL 

Waste within Pond 8E consists primarily of low-phosphoras content (i.e., less than 1,000 ppm 
elemental phosphoras) pond sohds, which will remain, and water, part of which was removed 
during backfilling and part of which is being removed during pond solids consolidation. The 
depth of the surface water in the pond was approximately 6 to 12 inches. 

A 2-inch PVC water level marker was driven into pond sludge near the shoreline of Pond 8E 
prior to the start of initial sand fill. This water level marker was used to monitor water levels 
during the early stages of sand fill. A blanket of water was required to assist the geofabric 
deployment and was pumped out of the pond using 3-inch and 4-inch dewatering pumps after the 
fabric was deployed. Surface water was removed using portable pumps. Additional water was 
removed from the pond using portable pumps connected to the installed dewatering system 
consisting of 2-inch pipes inserted into the 6-inch perforated drain lines. Later, dewatering was 
performed using the temporary pumps. The dewatering was performed to minimize or eliminate 
the potential for and duration of exposing the unlined portion of the perimeter embankments to 
raised water levels resulting from placement of the sand fill. As decribed above, the free surface 
water was eventually displaced with sand backfill. The water pumped out of Pond 8E was 
discharged to an onsite RCRA MTR surface impoundment prior to the expiration of the LDR 
case-by-case extension on December 31,2001. 
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8.3 PIPE REMOVAL AND EQUIPMENT DECONTAMINATION 

After completion of the pond dewatering, the dewatering pipes within the closure area will be 
removed. An equipment decontamination area for Pond 8E closure will be constracted following 
the procedures described in Section 8.3.2. 

8.3.1 Pipe Removal 

With the exception of the leak detection system piping and the piping used for dewatering during 
consolidation, all other pipes exclusively connected to the pond have been or will be flushed and 
removed. 

The surfaces of the pipes will be washed using water, and, if necessary, industrial phosphate-free 
detergent. Washing will continue until the wash water is visibly "clear." The pipe surfaces will 
then be inspected for localized stain and discoloration markings. These marks will be scraped 
and wiped clean using a wire brash or an industrial broom. These surfaces will then be cleaned 
with steam or hot water and inspected before disposal or salvage. Pipe flushing and washing 
operations will be conducted with water, and in accordance with the decontamination procedures 
contained in Section 8.3.2 below. This procedure will also be followed for pipes used for 
dewatering. 

Excavated areas will be inspected, backfilled, and raised to original grade. Excavation outside 
the LFC is not planned; however, any elemental phosphoras encountered during excavation 
outside the limits of the final cap will be mapped, recorded, and reported to EPA. 

8.3.2 Equipment Decontamination 

Equipment (and personnel) will be decontaminated at designated decontamination area(s) in 
accordance with Section 6.3 and the H&S Plan (Appendix G). The decontamination area(s) will 
be installed on a durable, impermeable geomembrane that is resistant to chemical substances and 
capable of collecting decontamination water and debris. 

Galvanized tubs, shallow tanks, pumps, and special berms may be required to collect and contain 
the decontamination effluent. The decontamination area(s) will be isolated from the other areas 
by temporary fences, partitions, ribbons, or rope. At the end of the closure activities, 
decontamination area(s) will be decontaminated, dismantled, and disposed of as specified in 
Section 8.11. 

Equipment was decontaminated using the following procedure: 

Pond BE Closure Plan B-3 May 2002 
E:VPnd8E CPV2002 CPVTextVSect O8.r)oc 



Section 8 - Closure Procedures 

1. Remove large particles and solids with hand shovels or similar tools. 

2. Steam clean or high-pressure water wash, with water and industrial-grade phosphate-
free detergent, all equipment surfaces that have contacted waste. 

3. Appropriately dispose of washwater and any other wastes generated by the 
decontamination measures per Section 8.11. 

These procedures will be repeated, as needed, when the final cap is installed. 

8.4 VERIFICATION OF DECONTAMINATION MEASURES 

To verify the effectiveness of decontamination, surfaces of the decontaminated 
materials/equipment will be visually inspected to confirm the presence of a "clean debris 
surface" pursuant to the hazardous debris rale discussed in Section 6.3. If these criteria cannot 
be met, the decontamination process may be repeated or the materials/equipment will be 
disposed of as outlined in Section 8.11. 

Equipment/materials determined to be decontaminated (i.e., have a "clean debris surface") will 
be given an additional final flush with distilled or de-ionized water. Samples of the final rinsate 
will then be analyzed in accordance with the Field Sampling Plan for Equipment 
Decontamination Confirmation (Appendix E) of this Closure Plan to verify the effectiveness of 
decontamination. 

8.5 INSPECTION AND DOCUMENTATION 

Cleaned surfaces of decontaminated equipment will be visually inspected by the Project 
Manager. Final inspection and approval of decontamination will be documented by the Project 
Manager. The documentation will be used for the closure certification. 

8.6 GRADING AND BACKFILLING 

A minimal amount of cut-and-fill is required around the perimeter of Pond 8E to achieve the 
design subgrade elevation (DSE), which is defined as the elevation at the top of the subgrade 
immediately underlying the final cap (illustiated on Drawing Nos. 250-C-213, 216, and 217 in 
Appendix I). 

Some excavation may be necessary to remove any underground pipes. Grading activities are 
described in Section 8.6.1. Some amount of backfilling is required outside the pond. The 
majority of the backfill consisted of the initial backfill as described in Section 8.6.2. 
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8.6.1 Grading and Excavation 

Grading will be conducted in accordance with the final design/constraction drawings developed 
on the basis of the DSE. Grading is designed to avoid cutting or excavating the dikes which may 
contain elemental phosphoras. This is to prevent unsafe excavation activities which may expose 
elemental phosphoras. Nevertheless, some "specific" excavation may be necessary where 
removal of underground piping may be required. These specific excavation activities will be 
coordinated with the rough grading excavation. All required excavation will be performed by a 
qualified and trained crew in accordance with the Health and Safety Plan (Appendix G). 

The excavation areas will be protected against ran-on and ran-off from precipitation. This may 
be accomplished by covering the area with plastic sheeting, as needed, and/or providing proper 
grading. Any water accumulated at the bottom of excavation areas as a result of ran-off, ran-on, 
or seepage will be pumped out and disposed of as described in Section 8.11.2. The perimeter of 
the specific excavation areas will be sloped such that any ran-on will be directed away from the 
excavation area. All excavation areas will be properly marked and roped off to prevent accidents 
as described in the Health and Safety Plan. 

Specific excavation areas will be inspected by the Constraction Quality Assurance (CQA) 
Officer in conjunction with the Project Manager before these areas are backfilled. The inspection 
will be conducted to verify the limits and extent of the excavation. The activities related to the 
excavation will be recorded in the logs of the Project Manager/CQA Officer. These areas will be 
backfilled immediately after the Project Manager's approval. 

After completion of the backfill operation in the specific excavation areas and rough grading 
activities outside the pond area, the subgrade surface will be inspected by a Registered 
Professional Engineer for elevation controls and verification of compliance with the 
specifications prepared on the basis of this Closure Plan. 

8.6.2 BackfiUing 

Two main types of backfilling operation will take place during installation of the final cap: 
general backfill and initial backfill. The material types and fill placement techniques for the two 
types of backfill are different as described in this section. General backfill refers to the 
backfilling operations outside the pond, including the specific areas excavated for removal of any 
pipes and other similar stractures. Initial backfill refers specifically to the backfill placed in the 
pond extending from the top of the pond solids to below the final cap. 
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8.6.2.1 General Backfill 

Material type and placement of the backfill will be in accordance with the following 
requirements. Slag will be used as general backfill, and will be placed and compacted in lifts as 
specified in the technical specifications (Appendix I). Slag will be crashed and processed as 
described in Section 7.2.6 prior to placement. 

Excavation areas will not be backfilled until the Project Manager or CQA Officer has given 
approval for backfiUing operations. 

8.6.2.2 Initial Backfill 

Initial backfill activities were conducted at Pond 8E during the 1999 constraction season. The 
work consisted of placing fill over the entire pond using contioUed placement techniques. 
Subsequently, a temporary cover, temporary survey monuments and a dewatering system were 
installed. 

Fill placement conducted at Pond 8S and testing conducted at Pond 8E were used to determine 
the initial fill placement method used for Pond 8E. The following activities were initiated after 
notification and obtaining concurrence from EPA: 

• Review of initial filling procedures previously conducted at Pond 8S using 
controlled placement techniques with conveyor-type placement equipment. 

• Geotechnical investigation of Pond 8E sludge properties. 

• A demonstration test fill at the southeast comer of Pond 8E using contiolled 
placement techniques with conveyor-type placement equipment. 

The initial fill of Pond 8E was successfuUy completed using the contiolled placement 
techniques developed from the above experience and test results. 

These field activities are described in further detail below. 

Initial Fill at Pond 8S. Vane shear tests carried out at Ponds 8S and 15S in November 1993 
indicated that the sludges at these two ponds have very weak stiengths. The initial filling at Pond 
8S provided more information on the behavior of the pond sohds and indicated that these pond 
solids behaved better than originally anticipated considering their in-situ shear stiengths (in 
Appendix K of FMC 1998c). By pumping out all the free surface water, it was anticipated that 
the Pond 8E sludge would exhibit better or similar stiengths as Pond 8S sludge and could be 
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backfilled in the same fashion using conveyor-type placement equipment and contiolled 
placement techniques. 

The geotechnical testing of Pond 8E sludge described below verified the initial fill placement 
method. 

Investigation of Pond 8E Sludge. SampUng and geotechnical field and laboratory testing were 
performed during the third quarter of 1997 on the sediments in Pond 8E to determine the physical 
characteristics for developing the closure procedure and filling method. Field sampling and 
testing included collecting sludge samples and performing in-situ vane shear testing at various 
locations and depths in the pond. Detailed procedures and test results are included in "Field 
Geotechnical Investigation, FMC Corporation," prepared by BCI Engineers and Scientists, Inc., 
August 1997 (Appendix K). The laboratory tests included moisture content, specific gravity, 
Atterberg Limits, hydrometer/gradation, and one-dimensional consolidation to evaluate the 
sludge behavior and consolidation characteristics under the proposed fill. 

Pond 8E Demonstration Test FilL A field test program was developed and implemented to 
verify that the method and placement equipment used successfully for backfilling Pond 8S would 
be applicable to backfill Pond 8E. The demonstration test fill, which was conducted May 14-26, 
1999, occurred at the southeast comer of Pond 8E at the location shown on Figure 8-1. 

A special geofabric filter, Nicolon/Mirafi GCIOOO, was selected as testing indicated that the pond 
solids in Pond 8E were much weaker than those in Pond 8S. The selected geofabric was lighter 
than water and had a minimum grab stiength of 1,000 pounds per inch and a minimum seam 
stiength of 600 pounds per inch. The geofabric was fabricated in large pieces at the factory and 
field sewn into a single piece. 

On May 17, 1999, the fabric was staged on the side of the pond, pulled over the free water 
surface, across the pond and into position, then anchored to the bank with a sand blanket. 

Sand was then placed on top of the fabric in thin layers using a Putzmeister Telebelt conveyor 
system. The Putzmeister Telebelt is a track-mounted extendable conveyor with minimum and 
maximum boom lengths of 36 feet and 105 feet, respectively. The boom is capable of rotating a 
full 360 degrees. The deflector hood (used for concrete pours) at the end of the boom conveyor 
was removed to allow material to be projected off the end of the conveyor. Generally, another 10 
to 15 feet of additional reach was achieved enabhng material placement to extend to about 120 
feet. The boom conveyor was fed via a 35-foot long feed conveyor with a track hopper at its lower 
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end that contiolled the rate of material placed on the feed conveyor belt. The track hooper was 
fed by a free-standing 5-yard hopper with a 10-foot by 6-foot top opening which received 
material from a front-end loader with a 2.5-yard bucket. The approximate area of sand 
placement and the setup positions for the crane during the test fill are shown as IA and IB on 
Figure 8-1. 

The demonstration test area was initially filled to failure to determine the fill placement method. 
A mud wave formed in the pond after constracting a wedge of sand fill beginning at the pond 
interior and sloping at about a 20:1 (horizontal:vertical) inclination upward to the pond edge. 
This indicated that a 20:1 slope was about the maximum slope attainable over the pond solids. 
The demonstration test fill indicated that maximum slope attainable would not allow sufficient 
fill to be placed to safely support the placement equipment for moving out over the pond. 

In summary, the demonstration test fill verified the fill placement method used on Pond 8S could 
be used for the Pond 8E initial fill with the following modifications: 

• The geofabric would have to be stionger than was used in Pond 8S, Nicolon/Mirafi 
GCIOOO in lieu of Nicolon/Mirafi 81909; and 

• The wedge of sand placed by the Telebelt was not sufficiently stable to allow the Telebelt 
to be positioned out on the pond. A larger conveyor crane capable of covering the entire 
pond from the shoreline, with a reach at or beyond 150 feet, would be required to 
complete the pond coverage after the sand placement around the perimeter, using the 
smaller conveyor, was completed. 

Placement of Initial Fill. Drawings showing the initial sand fill plan and section A-A' for Pond 
8E are presented in Figures 7-4 and 7-5. The placement of the initial fill, which commenced on 
June 10,1999, consisted of the following principal activities: 

• Covering the exposed pond inside slope with sand using a backhoe. 

• Staging and seaming the geofabric filter. 

• Attaching the drainage/dewatering piping to the fabric and deploying the fabric. 

• Placing sand to anchor fabric around perimeter of pond. 

• Placement of sand using a Telebelt conveyor system and later a Creter crane 
conveyor system with a 200-foot reach conveyor. 
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• Placement of geoweb and a thin layer of sand and gravel using lightweight 
equipment. 

• Installing wick drains to accelerate consolidation of pond solids. 

• Placing slag fill. 

• Placing settlement reference points. 

• Placing temporary cover. 

• Installing a dewatering pumping system. 

• Monitoring settlement. 

The constraction activities related to iiutial filling were completed on October 5,1999. 

Geofabric and Drainage Piping. The geofabric used for Pond 8E initial fill was the same as 
that used in the Pond 8E demonstiation test fill (Nicolon/Mirafi GCIOOO). The fabric was shop-
fabricated into manageable pieces, shipped to the site, and sewn together with specialized 
portable sewing machines to create one large piece of fabric for the pond. After the field seams 
were completed, the fabric was arranged into accordion folds for deployment over the pond. The 
fabric for Pond 8E was deployed after the pond's inside slopes were covered with a layer of sand 
to reduce interface friction between the fabric and the existing gravelly surface. 

The fabric was deployed across the pond by attaching pull hnes and floats to the leading edge and 
guidelines along the edges, then pulling using constraction equipment and personnel operating 
along the sides and leading end of the pond. Deployment proceeded from southeast to northwest 
across the pond. The fabric was made with extia width to allow anchorage along the surrounding 
dikes with sand ballast. 

A pond drainage collection system, consisting of 6-inch perforated, corragated HDPE drainage 
piping (with filter fabric socks fitted over their exterior) and 2-inch HDPE pipe inserts, was 
directiy tied to the top of the fabric during deployment. The drain pipes were spaced along the 
length of the pond at about 64-foot intervals. This installed drainage system was used to remove 
water from the unit during initial fill placement and continues to be used for dewatering to 
accelerate settlement. 

Sand Fill. The initial layers of sand fill were placed, in contiolled lifts, directly on top of the 
fabric using the Telebelt and Creter crane operating along the perimeter dikes. The Telebelt 
started filling the pond outer portions from the perimeter dikes in layers at various setup locations 
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around the pond. After the perimeter of the pond was filled using the Telebelt, the Creter crane 
(supplied by Rotec Industries Inc.), with a maximum 200-foot reach, was then mobilized and 
continued the fill placement in a similar fashion over the remaining central portions of the pond. 
The Creter crane is designed similar to the Telebelt only with a more robust frame, a 24-inch 
belt, and a longer reach. Sand fill placement using the Creter crane was completed on July 31, 
1999. The various setup positions around the pond are indicated in Figiire 8-1. 

Following placement of the sand, LGP dozers and wide tiack backhoes were used to smooth the 
sand surface and add a fine slag/gravel surfacing layer to support the wick drain installation 
equipment and other constraction equipment. A single layer of geoweb was installed to increase 
the supporting strength of the fill for heavier earth-moving equipment used to complete the 
fiUing operations. 

Wick Drains. Wick drains promote the upward movement of the water from the pond solids 
into the dewatering collection piping. Since settlement/consolidation analysis on the specific 
pond sediments indicated a significant benefit from the use of wick drains, wick drains were 
installed following the initial sand fill constraction. 

The pond surface was smoothed to provide a relatively level working surface prior to the wick 
drain installation. The wick drains were Nilex Mebra-Drain® Product No. MD88. A total of 
about 1400 wick drains were installed to an approximate depth of about 13 feet in a 7-foot 
center4o-center, triangular spacing pattem within the pond area. The wick drains were installed 
using a specialized mandrel device mounted on a CAT215 backhoe. The mandrel device was 
equipped with a decontamination system consisting of a rabber wiping sleeve and an automatic 
washwater spraying unit that cleansed the mandrel end with water as the mandrel was withdrawn 
from the ground. In addition, a portable hand spray unit supplied via plumbing to a water track 
was also used by the operators to further cleanse the end of the mandrel as it was withdrawn. 

The mandrel pushed the wick drains through the gravel/fine slag surfacing layer, sand fill, 
geoweb, fabric, and pond sludge, and terminated about 3 feet above the pond bottom to prevent 
penetration through the existing bottom lining system. As the mandrel was withdrawn from the 
sand and sludge, the mbber wiping sleeve and water sprayers were used to wash away any sludge 
that may have adhered to the mandrel. This procedure reduced the potential for sludge to be 
bought out of the pond. Due to the variability in liner elevation near the pond edges, the aerial 
extent of the wick drain coverage was reduced to include only the cential portions of Pond 8E. 
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Slag Fill. Following completion of the wick drain installation, 12-inch minus slag fill, obtained 
from FMC plant stockpiles, was placed directly on the fine slag/gravel surfacing layer. The slag 
was hauled, placed, and spread in approximately 1- to 2-foot thick layers to prevent mudwaves 
from forming in the underlying sludge material. 

The pond was backfilled with slag to a level as needed to load and consolidate the underlying 
pond sludge. This procedure will also minimize future settlement caused by the final cover. The 
initial fill was crowned at the center of the pond and sloped to the pond perimeter. The slope was 
constracted to provide proper drainage throughout the sludge settiing period. 

Temporary Cover. A 40-mil thick HDPE geomembrane was placed over a 6-inch layer of 
imported sand bedding material. The HDPE membrane was placed over the entire pond footprint 
and field-welded into one piece. Collars were welded onto the membrane and fitted and sealed 
around the 2-inch dewatering pipes and the water level monitoring pipes (observation well 
penetiations). 

The following summarizes the design criteria and completed constraction activities for the 
temporary cover over the Pond 8E initial fill: 

• To provide a low permeability membrane that prevents water infiltiation into the 
pond fill, an HDPE liner of 40-mil thickness was used. The liner material supplied 
was tested in a laboratory for thickness, tensile properties, tear resistance, puncture 
resistance and specific gravity to enstire material fumished conformed to the design 
requirements. The manufacturer of the liner material. National Seal Company, was 
also the installer. The manufacturer/installer had more than 10 miUion square feet 
of HDPE liner manufacturing and installation experience. The liner was welded 
into a single, continuous sheet using heat fusion by qualified installers who have 
had at least one year of HDPE geomembrane instaUation experience while working 
under a supervisor who has been responsible for installing at least 250,000 square 
feet of HDPE geomembrane. All welders were required to successfuUy perform a 
minimum 6-foot warm-up weld each day prior to commencing welding for the day. 
All welded seams were non-destractive tested using air pressure testing. Areas that 
failed the test were repaired and the welded seams retested. The geomembrane 
installation was accepted only after all areas passed the test. Properly fitted boots or 
sleeves, prefabricated at the manufacturer plant, were welded to the hner, sealed, 
and clamped at penetrations of the liner with stainless steel clamps. The liner was 
placed on a surface prepared for receiving the geomembrane; this surface consisted 
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of a sandy material with no particle larger than 3/8-inch in size and was compacted 
with 3 coverages of a vibratory roller to a minimum 6-inch-thick layer. This 
bedding material was inspected to ensure that the surface was smooth and without 
sh£up objects that could penetrate the liner. The prepared surface was also inspected 
and subsequently accepted by the liner installer prior to liner installation. The liner 
was then anchored at the perimeter with an anchor trench and trench backfill. 

To prevent wind uplift and potential damage, the surface of the geomembrane was 
weighed down with sand bag ballast placed in a 10-foot grid pattem and the sand 
bags were tied together in one direction to prevent sliding under heavy wind loading. 

To ensure that the temporary cap is able to tolerate the anticipated fill settlement, the 
selected liner material is a flexible geomembrane that can easily conform to the 
shape of the surface of the fill material. The maximum anticipated settlement of the 
pond sludge is approximately 2 feet after liner installation. The HDPE liner is 
expected to be in compression when the pond sludge consolidates and, with the sand 
bag ballast, will conform to the settled surface. The initial fill over Pond 8E was 
crowned at the middle at an elevation that is higher than the dike; therefore, the liner 
will not exceed the initial installation tension, given the range of anticipated 
settlement. As the experience at Pond 8S indicates, damage has not occurred to the 
temporary cover from settlements of similar magnitude. 

To meet the minimum temporary cover life expectancy requirement of two to five 
years, which is the anticipated time required for consolidation of the pond sludge 
prior to placement of the final cap, the temporary cap material selected is made of 
HDPE impregnated with carbon black to resist ultraviolet deterioration. Typical 
commercially available HDPE lining material has an expected service life of 20 or 
more years under full exposure to the environment. In addition, as described above, 
conformance testing was performed on the supplied liner material to ensure material 
properties met the design requirements, qualifications of the liner manufacturer and 
installer were reviewed and subsequently founded acceptable, and a Constraction 
Quality Assurance Officer had reviewed and inspected that proper constraction 
procedures (according to the manufacturer's specifications and use of qualified 
installers) were followed during the liner installation. Furthermore, the liner will be 
routinely inspected for damage, anchorage, and ballast. Any damage that might 
occur to the liner will be promptly repaired to preclude damage propagation. 

Pond BE Closure Plan 8-13 May 2002 
E:VPnd8E CPV2002 CPVTextVSect O8.D0C 



Section 8 - Closure Procedures 

Dewatering System. The installed dewatering system consists of collection pipes, water level 
monitoring equipment, pumps, discharge pipes, and control systems. Drainage collection pipes 
were installed and spaced approximately every 64 feet on top of the geotextile fabric. The water 
level monitoring equipment consists of monitoring/observation wells mounted with associated 
electionic water level sensing devices. Three monitoring/observation wells were installed during 
the initial fill. These wells, which penetiate the fill surface to near the top of the geotextile 
fabric, were installed near the drainage pipes used for dewatering. Level switches were installed 
within the wells to contiol operation of the pump system. The wick drains and dewatering 
system will continue to collect and remove water during pond sludge consolidation to accelerate 
the consolidation process. 

8.7 TEMPORARY SETTLEMENT MONITORING 

Settlement of the initial fill is being monitored prior to the final preparation of the subgrade. 
During the installation of the temporary cover, 10 monuments were placed at designated 
locations, as indicated in Section 7.4.7. A schematic of the temporary settlement monuments is 
shown in Figure 7-7. The temporary settlement monuments were installed just prior to 
placement of the temporary cover and consist of a square block of concrete with a steel plate. 
The steel plates lie immediately beneath the FML. 

The initial fill settlement monitoring has been initiated, and will continue until the permanent 
cover is installed. Settlement monitoring consists of taking elevation readings on top of the 
monitoring plates using a surveying instrament. The positions of the monuments were located in 
the field and marked on the top of the liner with paint. Should it become necessary, the 
settlement monitoring plates can be relocated using a metal detector and/or probing with the 
surveying rod. The accuracy of the elevation readings has a tolerance of 0.01 foot. The 
frequency of settlement readings is once per month. The settlement readings are plotted 
cumulatively versus time after each of the readings, and superimposed onto the predicted 
settlement/time curves. Settlement data is compiled and reported on a quarterly basis to EPA. 
The reports include the following: 

• Recorded settlement data in a tabulated format. 

• Revised settiement/time curves, showing the measured data superimposed on the 
predicted curves. 

• Revised values of ultimate settlement. 

• A revised estimate of when the final cap may be installed. 

Pond BE Closure Plan B-14 May 2002 
E:VPnd8E CPV2002 CPVTextVSect OS.Doc 



Section 8 - Closure Procedures 

• A discussion of any problems that may have occurred in the field over the previous 
period and the measures taken to correct those problems. 

The settlement readings will continue to be obtained until the settlement curve establishes that 
the settiement rates have stabilized and diminished to an acceptable level. The acceptable rate of 
settlement for the installation of the final cap, as established in Section 7.4.5, is defined as 1 inch 
per year, subject to analyses using site-specific field and laboratory test data. 

The consolidation characteristics used to complete the settlement calculations will be adjusted, 
and the settlement analyses reran, to achieve compatibility between the measured and predicted 
data. Some iteration will be required. Based on the settlement readings, predictions of ultimate 
settlement and an estimate of when the final cap will be installed will be revised accordingly. 

8.8 SUBGRADE PREPARATION 

Prior to installation of the final cover, the temporary liner will be removed. The subgrade will 
then be brought up to the DSE level, which is defined as the elevation at the top of the subgrade 
immediately underlying the final cap. While the subgrade over the pond surface area, herein 
referred to as the pond subgrade, will consist of regraded slag fill, the exposed subgrade at the 
perimeter of the cap will consist mainly of the surface of the existing dike. The area of the 
exposed subgrade will be Umited to the area along the pond perimeter that is within the limit of 
the final cover (LFC) (indicated on Drawing 250-C-217, Detail 1 of Appendix I). 

Minimal or no settlement is anticipated under the exposed subgrade area, while the pond 
subgrade is expected to undergo further settlement as discussed in Section 7. Therefore, a 
distinction is made here for preparation of the two subgrades: exposed subgrade and pond 
subgrade, both of which combine to provide the DSE. 

8.8.1 Exposed Subgrade 

Little or no compaction is required on the exposed subgrade. Because the surface material of the 
exposed subgrade is expected to be composed mainly of coarse slag, no density testing is 
proposed; instead, the surface which will receive fill will be compacted with three passes of a 
vibratory roller having a minimum static weight of 12 tons to establish adequate compaction. 
Soft spots, if encountered, will be removed and replaced with suitable granular material or slag, 
and recompacted. 
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8.8.2 Pond Subgrade 

The pond subgrade will consist of a minimum of 12 inches of well-compacted sandy material 
immediately below the final cap. Due to the coarse granular nature of materials specified, no 
density testing is proposed; only appropriate coverages of vibratory compaction equipment are to 
be used. The sand layers, referred to as the Liner Foundation and Sand Filter Material in the 
specifications (Appendix I), will have a minimum thickness of 6 inches each. These layers will 
be placed on top of the compacted slag surface to act as a uniform foundation bedding layer for 
the overlying GCL. 

8.9 LEAK DETECTION SYSTEM OPERATION 

The existing Pond 8E LCDRS will be operated during the settlement period, and later during the 
post-closure care period. The LCDRS may function as a potential pathway for the removal of 
water that will be squeezed from the pond solids during consolidation. This may occur because 
the pressure applied by the pond backfill and subgrade on the underlying pond solids may 
increase the rate that water is discharged from the pond solids into the LCDRS. It is currently 
anticipated that most of the water generated during the pond solids consohdation will be 
collected via the perforated drain pipes and discharged through the drainage piping at the base of 
the sand fill. The disposal plan for leachate is presented in Section 8.11. 

8.10 CAP INSTALLATION 

After the subgrade settlement is stabilized per Section 7.4, installation of the final cap will be 
initiated when weather conditions allow. The constraction of the final cap will include 
placement of any additional fill required to compensate for settlement, and the addition of a fine
grained bedding layer to ensure that the overlying geosynthetic clay material is protected from 
damage. 

The material type and placement of any additional fill will meet the requirements of the fill for 
the pond subgrade as described in Section 8.8.2 and the Specifications in Appendix I. The 
various components (layers) of the proposed Pond 8E RCRA cap are indicated on Drawing No. 
250-C-217, Detail 3 (Appendix I), and the design basis is presented in Section 7. The 
temperature and pressure monitoring systems are described in Section 7.1.4. 

The materials for the various layers were selected per design requirements specified in Section 7. 
Each component of the cap will be installed to achieve the minimum design requirements and 
comply with the technical specifications and final constraction drawings. A CQA plan has been 
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estabhshed and will be followed (see Appendix I) to ensure that the constracted cover fully meets 
appUcable design and constraction requirements. Material and installation testing to monitor 
compliance with design requirements is detailed in the constraction specifications for the individual 
components. 

Five permanent settlement monitoring monuments will be installed at locations shown on 
Drawing No. 250-C-213 of Appendix I. A typical detail for a permanent settlement monument is 
shown on Drawing No. 250-C-218, Detail 1 (Appendix I). The procedure for settlement 
monitoring during the post-closure period is provided in Section 10.4. 

8.11 WASTE DISPOSAL 

The wastes accumulated during the closure activities at Pond 8E will consist of decontamination 
washwater, soil, pipes, constraction debris, disposable safety gear, personal protective equipment 
(PPE), and some geomembranes. Wastes will be stored either temporarily on the premises prior 
to disposal or shipped directly to appropriate disposal sites in accordance with this section. The 
following describes waste management practices to be used for wastes generated during closure 
of Pond 8E. 

8.11.1 Temporary Storage 

The decontamination water may be temporarily contained in drams or on-site portable vessels. 
Excavated soil and constraction debris may be temporarily stored in dumpsters or bins, prior to 
disposal. Disposable PPE and safety gear, such as disposable clothing and spent cartridges, will 
be accumulated in containers with lockable lids. All waste containers will be managed in 
accordance with applicable 40 C.F.R. Part 262 and Part 265 regulations. 

8.11.2 Disposal of Liquid Waste 

The liquid wastes anticipated during closure are from dewatering activities and from equipment 
decontamination. Liquid wastes from initial dewatering activities were sent to an onsite RCRA 
MTR surface impoundment. During the 1999 initial filUng operations the water removed from 
Pond 8E was sent to Pond 16S. Water removed by the dewatering system in 2000 and 2001 was 
sent to Pond 18. Any liquid wastes removed after January 1, 2002 will be sent to a new on-site 
water tieatment plant or otherwise managed in accordance with RCRA requirements. No Usted 
hazardous waste relating to closure activity is anticipated at the faciUty. If tiansportation to a 
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hazardous waste facihty is required, hazardous waste manifest procedures will be followed in 
accordance with 40 C.F.R. §262.20. 

8.11.3 Disposal of Solid Waste 

Any solid wastes generated as a result of Pond 8E closure activities will be disposed of in 
accordance with applicable RCRA regulations. Any solid waste, such as large pieces of 
equipment that cannot be decontaminated or containerized PPE, will be disposed of in the on-site 
landfill or an off-site solid waste landfill if non-hazardous, or at a permitted off-site facility if 
hazardous. If transportation to a hazardous waste facility is required, hazardous waste manifest 
procedures will be followed in accordance with 40 C.F.R. §262.20. 

8.12 CLOSURE INSPECTION/CERTIFICATION 

Within 60 days of completion of the closure of Pond 8E, FMC will submit to the EPA Regional 
Administiator a certification that the pond has been closed in accordance with the specifications 
in the approved closure plan. An FMC Idaho, LLC Corporate Officer will sign the certification 
(see Section 9). 

FMC will contract with an independent Professional Engineer registered in the State of Idaho to 
verify that closure of Pond 8E was conducted in accordance with the EPA-approved plan. The 
Professional Engineer will perform site inspections during closure activities for closure 
certification purposes, as indicated in Table 8-1, and will sign the closure certification. 

In addition, FMC will contiact with a professional land surveyor to prepare and certify a survey 
plat indicating the location and dimensions of Pond 8E with respect to surveyed benchmarks. 
FMC will file the survey plat and deed notice with the Power County recorder's office and 
provide a copy to the Regional Administiator no later than 60 days after completion of closure of 
Pond 8E. 
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TABLE 8-1 

CLOSURE INSPECNON/CERTIFICATION SCHEDULE 

Closure Activity 

At completion of preparation of subgrade 

During GCL placement and at completion 

During FML placement, weld testing and completion 

At completion of geonet and geofabric installation 

At beginning, during compaction and completion of 
installation of slag protective layer 

At completion of topsoil and permanent settiement 
installations 

Days From Beginning of 
Construction of Final Cap 

15 

20 and 25 

30 and 35 

40 

45,55 and 65 

75 
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Section 9 

Closure Certification 

Within 60 days of completion of closure of Pond 8E, FMC will submit to the EPA Regional 
Administiator, by registered mail, a certification that the waste management unit has been closed 
in accordance with the specifications of the Pond 8E Closure Plan. The certification will be 
signed by an independent Professional Engineer registered in the State of Idaho. Upon request, 
documentation supporting the Engineer's certification will be submitted to the Regional 
Administrator. 

The certification of closure activities for Pond 8E will consist of the following statements: 

/ certify, under penalty of law, that the Precipitator Slurry Storage Surface 
Impoundment Pond 8E was closed on (date) in accordance with the specifications of 
the EPA-approved Closure Plan. The Pond 8E Closure Plan was approved by the 
Regional Administrator on (date). 

Name: 

Signed: 

FMC Idaho, LLC Corporate Officer 

Tide: 

Date: 

Name: 

Signed: 

Registration #: 

Engineer 

Date: 
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Section 10 

Post-Closure Plan 

Post-closure care and use of the property at Pond 8E will be performed in compliance with 
40 C.F.R. §§265.117 through 265.120 as described briefly in the following subsections. During 
the post-closure care period, FMC will perform the post-closure monitoring activities in 
accordance with the applicable performance standards specified in 40 CF.R. §§265.117, 
265.228, and 265.310, which include the following: 

• 265.228(b)(1); 265.310(b)(1): Requires that the integrity and effectiveness of the 
final cover be maintained, including making repairs to the cover as necessary to 
correct effects of settling, subsidence, erosion, or other events. 

• 265.228(b)(2); 265.310(b)(2): Requires that the leak detection system be maintained 
and monitored, and other leak detection system requirements be met according to 
specific criteria. 

• 265.228(b)(3); 265.310(b)(3): Requires that the groundwater monitoring system be 
maintained and monitored to comply with 40 CF.R. Subpart F, as applicable. 

• 265.228(b)(4); 265.310(b)(4): Requires the prevention of ran-on and ran-off from 
eroding or otherwise damaging the final cover. 

• 265.310(b)(5): Requires that benchmarks be protected and maintained per 40 CF.R. 
§265.309. 

Activities to be performed during the Pond 8E post-closure care period shall be conducted to 
ensure that the Owner/Operator complies with the above-specified standards. Post-closure 
monitoring will be continued for 30 years unless shortened or lengthened by the Regional 
Administrator in accordance with 40 C.F.R. §265.117. FMC will petition EPA to reduce the 
post-closure monitoring period in accordance with 40 CF.R. §265.118(g) in the event the 
company concludes that a monitoring period of shorter duration is warranted. The post-closure 
activities that will be performed at Pond 8E are summarized in Figure 10-1. Table 10-1 
summarizes monitoring/inspection activities, reporting frequencies, triggers and response actions 
to be taken. During the post-closure period, information about post-closure activities can be 
obtained by contacting: 

• Remediation Project Director, Pocatello 
FMC Idaho, LLC 
3 miles west of Pocatello on Highway 30 
P.O. Box 4111 
Pocatello, ID 83205 
(208) 236-8200 
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1. Groundwater Monitoring Wells and Temperature and Pressure Monitoring Systems 

FMC will perform periodic sampling and analysis of monitoring wells as specified in the groundwater 
monitoring program. These wells will include four downgradient wells (104,114, 131 and 168) and one 
upgradient well (167). In addition, regular temperature and pressure monitoring, as well as additional 
monitoring as triggered by preset levels and alarms, will be conducted. 

2. Inspections 

FMC will conduct quarterly inspections of the closure area for the first 5 years, then inspections will be 
conducted semiannually. Inspections will also occur within 48-hours of each 25-year, 24-hour storm event. 
Inspections will include the following: vegetative cover, recent rodent or insect activity (such as fresh soil 
piles or holes), settiement monuments, fmal cover soil components, ditches, drainage systems, waming signs, 
security, existing leak detection system, temperature and pressure monitoring system components, and 
groundwater monitoring wells. 

3. Maintenance Activities 

The closure area will be maintained, as needed, on the basis ofthe quarterly inspection records or as 
necessitated by unusual natural events, such as severe storms. The required repairs will be performed by an 
FMC Contractor as soon as practical. The maintenance work may include the following: 

(a) Maintenance of final cover 

• Replacing lost soil and reseeding 
• Maintaining drainage channels and culverts 
• Controlling cover damage, including cracks, excessive settiement, ponding water, low spots, 

erosion channels, and rodent intrusions 
• Contingency plans for damage caused by severe storms or natural events 

(b) Maintenance of monitoring systems 

• Monitoring well repair or replacement 
• Maintenance or repair of settiement monuments 
• Maintenance or repair of temperature monitoring system 
• Maintenance or repair of pressure monitoring system components 

(c) Maintenance of security systems 

• Waming signs 
• Fencing 

FIGURE 10-1 
POST-CLOSURE ACTIVITY CHECKLIST FOR POND 8 E - FMC, POCATELLO, IDAHO 
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TABLE lO-I 

POST-CLOSUKE AcmvrrY CHECKLIST 

Post-closure Monitoring/Inspection Activity 

Groundwater monitorina 
Quarteriy monitoring 

Annual groundwater assessment 

Quarteriv inspections 
Cap and cover 

Monuments 
Drainage systems 

Security/signs 
Temperature and pressure monitoring systems 

MonKoring wells 
LCDRS 

25-vear, 24-hour storm event inspection 

Temperature monitorina under the cap 

Pressure monitorina under the cap 

-

Cap drainaae monitorina fnot applicable Ponds 9E. 17. & 
8E) 

Topsoil monitorina (not applicable Ponds 9E. 17. & 8E) 

, 
Settlement monitoring 

During temporarv fill/cap (not applicable Pond 9E) 
After final cap 

Visible subsidence or local seismic event 

RCRA reaulations/plant decommissionina 

Record/Report 

Quarteriy data validation report 
Statistical evaluation, and Annual 

Assessment Report 

Inspection log 
inspection log 
Inspection log 
Inspection log 
Inspection log 
Inspection log 
Inspection log 

Inspection log 

Data logger and printout 

Data logger and printout 

Inspection log 

Inspection log 

Survey report 
Survey report 
Survey report 

Post-closure Plan 

Note: * Unless greater or lesser freguency is approved by EPA. 

Activity 
Frequency 

Quarteriy 
Annually 

Quarteriy 
Quarteriy 
Quarteriy 
Quarteriy 
Quarteriy 
Quarteriy 
Quarteriy 

w/in 48-hours 

Continuously 

Continuously 

Annually 

Annually 

Monthly 
Annually 

As soon as 
practical 

60 days 

Reporting 
Frequency * 

Quarteriy 
Annually 

Annually 
Annually 
Annually 
Annually 
Annually 
Annually 
Annually 

w/ Annual 

Quarteriy 

Quarteriy 

Notify within 48-
hours 

Annually 

Recorded only 

Quarteriy 
Annually 
Annually 

60 days 

Trigger(s) 

See IS GW monitoring plan 
See IS GW monitoring plan 

Visual or electronic indication of degradation or 
damage 

Leachate present 

Same as guarteriy 

Exceeds 22 degrees C 

Exceeds 27 Inches Hg 

Pressure under cap exceeds 27 inches of mercury 
absolute pressure continuously for 1 week and gas 

concentrations are detected. 

See Section 10.9 for decision tree 

5-inches below installed thickness at 50 percent of 
indicators 

Settlement less than 1 -inch per year 
Exceeds acceptable rates 
Exceeds acceptable rates 

Decommissioning activities or regulation changes 

Action(s) 

See IS GW monitoring plan 
See IS GW monitoring plan 

Repair or replace as soon as practical 

Remove leachate 

Same as guarteriy 

Notify EPA within 48 hours; monitor TMP 
for H2, PH3, HCN 

Notify EPA within 48 hours; monitor for 
Ha, PHa, HCN 

Install gas treatment system and convert 
pressure monitoring system to gas 

collection w/in 60 days 

Evaluate/inspect/repair 

Add topsoil and revegetate 

Install linal cap 
Engineering evaluation/repair 
Engineering evaluation/repair 

Revise the Post-closure Plan 

Closure Plan Reference 

Sections 4 & 5; Attachment 10-1 
Attachment 10-1 

Section 10 

Section 10 

Section 10.7 

Attachment 10-1; Section 1.5.2 

Attachment 10-1; Section 1.5.3 

Attachment 10-1; Section 1.5.3 

Section 10.9 

Section 10.10 

Section 10.4 
Section 10.4 

Section 10 
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A copy of this post-closure plan will be maintained at the FMC office at the site and will be made 
available to EPA upon request. The plan will be amended as necessary to accommodate any 
events or changes in decommissioning activities at the facility or changes in governing 
regulations that could impact Pond 8E post-closure activities. Such an amendment (if necessary) 
will be submitted to EPA Region 10 at least 60 days prior to any proposed change in 
decommissioning activities or within 60 days after any unexpected event that affects the Pond 8E 
post-closure plan. After completion of post-closure care, FMC will certify completion of the 
post-closure activities as specified in 40 CF.R. §265.120. 

The Pond 8E closure area is inside a fenced area of the plant property. An FMC contractor will 
provide adequate equipment and manpower to perform emergency repair work, such as grading, 
replacement of soil, sandbagging, and placement of culvert or other drainage facilities, as needed, 
in the event of damages to the closure or drainage contiol systems. 

10.1 POST-CLOSURE NOTICES 

Within 60 days after completion of closure, FMC will file a survey plat and deed notice with the 
Power County recorder's office and provide a copy to the Regional Administrator as a record of 
the type, location, and quantity of waste placed in the pond as described in 40 CF.R. 
§265.119(a). 

Within the same time frame and in accordance with 40 CF.R. §265.119(b), FMC will record an 
additional notation on the deed to the facility property that will in perpetuity notify any potential 
purchaser of the property that the land use is restricted under 40 CF.R. Part 265, Subpart G 
regulations, and that a survey plat (as required under 40 CF.R. §265.116) has been filed with the 
local authorities in accordance with 40 C.F.R. §265.119(b)(l)(iii). To protect the integrity of the 
cap and ongoing monitoring systems, land use restrictions will include prohibition of subsurface 
intrasion within the limit of the final cover and within 20 feet of the anchor tiench. FMC will 
comply with all the post-closure notices required under 40 CF.R. §265.119 briefly described 
above. 

After completion of post-closure care, FMC will certify completion of the post-closure activities 
as specified in 40 C.F.R. §265.120. 

Several methods to provide longer-term markers to delineate the closed pond area were 
evaluated. After considering these methods, all were found to have limitations depending on the 
predicted future scenario. Aboveground stractures such as walls or colunms would interfere with 
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maintenance activities (particularly emergency repairs to the cover system) and are not necessary 
until the RCRA pond closure process and CERCLA remedial action are completed for all the 
RCRA ponds at the site. FMC wiU continue to evaluate the need and nature of any long-term 
pond markers for Pond 8E. 

10.2 SECURITY SYSTEM 

Pond 8E is wholly enclosed within the boundaries of the FMC Pocatello facility which itself has 
a combination of fencing, natural barriers and 24-hour surveillance to monitor and contiol entry. 
Access to the closed unit will be contiolled to protect the cover, benchmarks, and monitoring 
systems from inadvertent access of unauthorized persons. 

Signs will be posted at the entrance to the controlled closure area and in the vicinity of Pond 8E 
in sufficient numbers to be seen from any approach to the closed unit. The signs will be in 
English only, and will read "Danger-Unauthorized Personnel Keep Out." FMC will authorize 
specific personnel/contiactors limited access to perform inspection, repair, maintenance, sample 
collection, and similar activities required for post-closure care. 

10.3 INSPECTION 

The closure area, including the final RCRA cap and monitoring equipment, will be inspected 
quarterly for the first 5 years, and semiannually thereafter. The cap will be inspected within 48 
hours after each 25-year, 24-hour storm event. Any degradation, erosion, slopes, failures, 
settlement, cracks, or damage will be recorded with related recommendations for repair or 
maintenance in the facility's operating record. All necessary repairs will be performed by FMC 
Contractors. Upon completion of repairs, a reinspection will be performed to document the date 
and acceptability of the repairs. A sample Inspection Record Form is provided as Figure 10-2. A 
final Facility Inspection Record Form for multiple, regulated activities may be prepared and 
substituted for this form. This Facility Inspection Record Form will include all of the unit-
specific information. Table 10-2 provides additional details on the types of inspections, the 
frequency and the maintenance action. 

The leak detection monitoring well will be inspected quarterly and within 48-hours after each 25-
year, 24-hour storm event. Water removed from the leachate collection well will be disposed of 
as described in Section 8.11.2. 
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Item/Condition Checklist 

Monitoring Wells (groundwater, 
temperature, pressure) 
- Barrier poles intact 
- Well covers intact and locked 
Settlement Monitors 
- Clear and accessible 
Surveyed Benchmarks 
- Clear and accessible 
Vegetative Condition 
- Grass living (root systems intact) 
- Uniform coverage (no bare spots) 
Vegetative Soil Conditions 
- No excessive erosion 
- No excessive ruts or potholes 
- No evidence of rodent or insect 
intrusion 
Storm Water Management 
- Swales clear of excess sediment/ 

debris 
Security Systems 
- Fencing complete and intact 
- Signage intact 
Slopes 
- No sloughing or tension cracking 
- No excessive channels or washouts 
Leachate Collection, Detection, and 
Removal System (if applicable) 
- Manhole/cover intact 
- No excess liquid within sump 

Others 

Inspection Results 

Date/ 
Time Signature Acceptable Unacceptable'" 

Reinspection'^' | 

Date/ 
Time Signature Acceptable 

Notes: (1) Explain the unacceptable conditions of 
(2) Reinspect after satisfactory completion 

each item; recommend any repairs (attach additional pages if necessary), 
of any necessary repairs and note the acceptance of the repairs 

FIGURE 10-2 INSPECTION RECORD FORM, FMC POCATELLO, IDAHO 
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TABLE 10-2 
MAINTENANCE ACTIVITIES 

Inspection Item 

Groundwater monitoring wells 
Field equipment 

Laboratory equipment 
Well covers 

Barrier poles 
Lock(s) 

Cap and cover 

Monuments 

Drainage systems 

Fencing 

Signs 

Temperature monitoring 
Temperature monitoring well 

Temperature sensors 
Temperature alarm and light 

Digital indicators and recorders 
Hand-heid download terminal 

Pressure monitoring 
Pressure data logger 

Alarm panel 
Pressure sensor 

Temperature alarm and light 
Portable computer 

Gas sampling 
Valve, tubing, ferrule 

Portable gas detectors (H2, PH3, HCN) 

LCDRS 
Manholes/covers intact 

Inspection 
Frequency 

Quarteriv 
Quarteriy 
Quarterly 
Quarterly 
Quarteriy 

Quarteriy 

Quarterly 

Quarteriy 

Quarteriy 

Quarteriy 

Quarteriy 
Annually 
Quarteriy 
Quarteriv 
Quarteriv 

Quarteriy 
Quarteriy 
Annually 
Quarteriy 
Quarteriy 

Quarteriy 
Annually 

Quarteriy 

Maintenance Action 

Repair or replace defective/damaged equipment 
Recalibrate; repair or replace defective equipment 
Replace damaged well covers 
Repair or replace damaged barrier pole(s) 
Replace missing or inoperable locks 

Repair damage, replace topsoil, revegetate 

Repair or replace damaged monument 

Clear swaies and ditcties of sediment and debris 

Repair fencing 

Replace signs 

Repair or replace damaged items 
Repair or replace sensor 
Replace alarm and/or light 
Replace digital indicators 
Replace hand-held terminal 

Repair or replace data logger 
Repair alarm panel 
Repair or replace sensor 
Replace alarm and/or light 
Repair or replace portable computer 

Replace damaged or missing equipment 
Repair or replace gas detector(s) 

Replace manhole cover(s) 

Cross Reference 

Attachment 10-1 
Laboratory QAPP; Attachment 10-1 
Section 10.3 
Section 10.3 
Section 10.3 

Section 10.6 

Section 10.3 

Section 10.7 

Section 10.3 

Section 10.3 

Section 10.3 
Attachment 10-1 
Attachment 10-1 
Section 10.8 
Section 10.8 

Attachment 10-1 
Attachment 10-1 
Attachment 10-1 
Attachment 10-2b 
Attachment 10-2b 

Attachment 10-1 
Attachment 10-1 

Section 10.3 

Pond 8E Closure Plan 
E:VPnd8E CPV2002 CPVTextVSect 10 revised.Doc 

10-7 May 2002 



Section 10 - Post-Closure Plan 

Documentation of all repairs or maintenance activities will also be maintained in the facility's 
operating record on site. All repairs to the final cover will be in accordance with the procedures 
as specified in the final cover constraction specifications, including all testing and inspections as 
required by the final cover CQA plan (Appendix I of this Closure Plan). 

10.4 FINAL COVER SETTLEMENT MONITORING 

To monitor final cover settlement, the elevation and coordinates of each monument will be 
surveyed to determine the vertical and horizontal components of the final cover monuments. 
Measurements will be taken on the monuments at least monthly during the first year, and 
annually thereafter. For accuracy, a surveying instrament will be used to take measurements with 
the following tolerances: 

• Elevation readings 0.01 foot 

• Horizontal displacement 0.1 foot 

Elevation and displacement measurements will be plotted cumulatively versus time. The time 
scale will be in logarithm of time or square root of time. The settlement curve will be kept up to 
date with each reading. 

The displacement measurements (vertical and horizontal movements) will be made annually 
during the remaining post-closure period or until the total cumulative movements for the last 5 
years are less than the following limits: 

• Vertical 0.03 foot 

• Horizontal movement 0.2 foot 

Displacement measurements will be made (1) at least once every five years during the post-
closure period after these limits are reached; (2) if marked, visible subsidence is noted during 
semiannual inspections or routine maintenance; and (3) after local seismic events. 

Settlement monitoring will be based on contiol stations "94-1" and "94-4," which are local 
stations in FMC's survey contiol system. The coordinates for these stations were derived from 
US Coast & Geodetic Survey (US C&GS) Contiol Station MCDOUGAL-2 and BM Y-96. The 
vertical datum is based on the 1968 adjustment of the National Geodetic Vertical Datum of 1929 
(NGVD 29) by the US C&GS. 
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Any damaged monument detected during post-closure inspections either will be repaired or 
replaced in accordance with the drawings and specifications used during closure (see Appendix I 
of this Closure Plan). 

10.5 GROUNDWATER MONITORING 

Groundwater from designated RCRA monitoring wells upgradient and downgradient of Pond 8E 
will be sampled and analyzed on a periodic basis to provide data regarding groundwater quaUty 
beneath and in the vicinity of the pond during the post-closure period. Groundwater monitoring 
with respect to Pond 8E will be conducted in accordance with FMC's RCRA Interim Status 
Groundwater Monitoring Plan, August 1999 until superseded by an EPA approved post-closure 
plan or permits. The Sampling and Analysis Plan for post-closure groundwater monitoring is 
contained in Attachments 10-1 and 10-2a of this section. The one upgradient and four 
downgradient groundwater monitoring wells will be sampled for the following parameters: 

• Heavy metals - arsenic, cadmium, and selenium. 

• Water quality - ammonia, chloride, fluoride, potassium, nitiate, sulfate, and 
orthophosphate. 

• Field parameters - pH, turbidity, temperature, water level, and specific conductance. 

The groundwater monitoring program will continue throughout the entire post-closure period of 
30 years, unless shortened or lengthened by the Regional Administiator in accordance with 40 
CF.R. §265.117. 

10.6 CAP MAINTENANCE 

The vegetative cover will be maintained regularly, as necessary, to preserve and assure adequate 
grass coverage. Eroded soils and vegetation will be replaced. Surface slopes will be maintained 
to prevent any localized ponding. Cracks will be filled with topsoil and seeded. If regular 
inspections detect vector activity, such as fresh soil piles or holes, the damage will be repaired 
and tiaps set for rodent contiol. If settlement in excess of one inch is observed in one year or 
possible damage to the low hydraulic conductivity barrier is suspected, a registered Professional 
Engineer will be consulted to assess potential damage and recommend any necessary repairs. An 
FMC Contiactor will perform the repairs as part of the scheduled quarterly maintenance program. 
Table 10-2 provides additional details on the types of inspections, the frequency, and the 
maintenance action. 
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10.7 STORM WATER MANAGEMENT 

The Pond 8E storm water management system will be inspected and repaired quarterly, and 
within 48 hours after each 25-year, 24-hour storm. Sediment and tiash accumulations in drainage 
swales will be removed to facilitate proper drainage. Eroded swales will be repaired. 

10.8 PRESSURE AND TEMPERATURE MONITORING 

To ensure the detection of reactions within the waste that could impair cap integrity, a 
monitoring system designed to monitor temperature and pressure will be operated. 

The temperature monitoring will be in the sand layer above the waste and undemeath the slag 
layer. The system is designed to provide early waming of temperature rises in the waste which 
may be indicative of a reaction. The temperature monitoring system will consist of four probes 
installed in monitoring wells in the pond. Temperature will be continuously recorded by RTD 
sensors inside each monitoring well. 

The pressure undemeath the final cover will be monitored by a system equipped with a absolute 
pressure sensor. Absolute pressure undemeath the final cover will be sensed by a tiansmitter. 

Regular temperature and pressure monitoring as well as additional monitoring as triggered by 
preset levels and alarms will be conducted in accordance with the RCRA Temperature, Pressure, 
and Gas Monitoring FSP contained in Attachment 10-2b. The alarm panel is included in the 
Local Monitoring Panel and is shown on Drawing 250-C-213. A description of the soil gas 
monitoring system is located in Attachment 10-1, Section 2.4.2.3 and Attachment 10-2b, Section 
4.4. The operations and maintenance of the monitoring systems are discussed in Attachment 10-
1, Section 2.6.2 and Attachment 10-2b, Section 4. 

The pressure data will be collected and reviewed and if the tiend shows the pressure is 
continuously on the increase, FMC will initiate the gas tieatment system detail design and the 
preparation of the system's procurement documents. If the pressure under the cap exceeds 27 
inches of mercury absolute pressure, then an alarm will be sounded. Upon confirmation that the 
gas pressure exceeds 27 inches of mercury, soil gas sampling will be conducted. 

If gas samples from the pressure monitoring system indicate detectable concentrations of 
phosphine or hydrogen gas and the pressure remains over 27 inches of mercury continuously for 
a one week period, FMC will procure, and install the treatment system and convert the pressure 
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monitoring system to a gas collection and tieatment system in accordance with Section 7.1.4.2 
'Treatment of Phosphine Gas" ofthe Closure Plan. 

Quarterly temperature and pressure monitoring will continue until such a time as a demonstration 
can be made for reduced frequency or parameters. In this event, FMC will request EPA approval 
for a reduced post-closure monitoring period in accordance with 40 C.F.R. §265.118(g). 

The signals from the pressure and temperature sensors will be continuously transmitted to digital 
indicators and recorders. A handheld terminal will be provided to download each transmitter record 
for data logging. All data will be collected and reviewed quarterly. If the temperature and pressure 
are above the triggers (22°C or 27 inches of mercury), then FMC wiU notify EPA, Region 10. 
Notifications wiU be made within 48-hours or the morning of the next business day. Also, if the 
absolute pressure remains continuously above 27 inches of mercury for a one week period and PH3 or 
HCN are detected, then FMC wiU notify EPA within 48 hours and proceed to procure and install a gas 
treatment system and convert the pressme monitoring system to a gas collection and treatment system. 
A catalytic adsorptive carbon treatment system would be installed within 60 days, excluding 
permitting. A discussion of the gas collection and treatment system and schedule is presented in 
Section 7.1.4. 

10.9 RECORDKEEPING AND REPORTING 

Closure and Post-closure Plans, including cost estimates, monitoring data, inspection records, 
and certifications are part of the facility operating record. The operating record is located in the 
facility's files at the site. Except for inspection records, which must be kept for 3 years, the 
information contained in the operating record will be maintained at the facihty until closure 
and/or post-closure (in the case of groundwater monitoring information) have been completed. 
In addition, as required by the Consent Decree (CD), records required by the CD will be retained 
for a minimum of three years after termination of the CD and all documentation prepared in 
connection with each report shall be maintained until one year following EPA's written approval 
of each final report. 

FMC wiU report to EPA, as required by this closure and post-closure plan and appUcable law, any 
envhonmental releases, spiUs, groundwater monitoring data, emergency incidents, wildUfe mortaUty, 
or other situations potentially threatening to htmian health or the enviroimient. 
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Attachment 10-1 

FMC RCRA Quality Assurance Project Plan 
Pocatello Elemental Phosphorus Plant 

1. PROJECT MANAGEMENT 

This plan describes the quality assurance and quality control (QA/QC) requirements for sampling 
and analyses activities performed at the FMC Idaho, LLC (FMC) formerly Astaris Idaho, LLC 
(Astaris) Pocatello Elemental Phosphoras Plant to meet the Resource Conservation and 
Recovery Act (RCRA) requirements for interim status specified in 40 CFR 265. This facility 
ceased producing elemental phosphoras from phosphate ore in December 2001 and is no longer 
in operation. This plan was prepared following the guidelines for QA Project Plans in EPA SW-
846 (EPA 1997), Guidance for the Data Quality Objectives (DQO) Process (EPA 2000), EPA 
Requirements for QuaUty Assurance Project Plans (EPA 2001), and pursuant to applicable 40 
CFR 264 Subpart F criteria and objectives. This Quality Assurance Project Plan (QAPjP) will be 
revised when appropriate, per 40 CFR §270.42. The requirements of this QAPjP are 
implemented using field sampling plans (FSPs) that provide detailed field procedures for 
sampling and analyses. 

This QAPjP and the associated FSPs constitute a RCRA sampling and analysis plan used for 
environmental data collection associated with waste management units (WMUs) at the Pocatello 
Elemental Phosphoras Plant. Environmental data collection includes groundwater monitoring to 
determine if WMUs are impacting the uppermost aquifer and pressure, temperature and gas 
monitoring to determine if exothermic reactions and/or gas generation beneath the closure cover 
systems are occurring at RCRA capped WMUs. 

This document is organized as follows: Section 1 - Project Management addresses project 
management, including the project history and objectives and roles and responsibilities of the 
participants; Section 2 - Data Generation and Acquisition addresses all aspects of project design 
and implementation, which ensures that appropriate methods for sampling, measurement and 
analysis, data collection or generation, data handling and quality control (QC) activities are 
employed and properly documented; Section 3 - Assessments and Oversight addresses the 
requirements for assessing the effectiveness of the QC measures described in this QAPjP; and 
Section 4 - Data Validation and Usability provides requirements for data validation and 
assurance of data usability. 

1.1 Project Organization 

The project organization is shown in Figure 1. The responsibilities of key project personnel are 
as follows: 
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FMC Remediation Project 
Director 

FMC Environmental Manager 

FMC Sampling 
Contractors 

FMC Data Validation 
Contractor 

Analytical Laboratory 
Contractors 

FIGURE 1 
PROJECT ORGANIZATION 
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FMC Remediation Project Director - overall project responsibility. 

FMC Environmental Manager - responsible for managing specific field activities 
(e.g. groundwater monitoring/cap monitoring/confirmatory soil sampling) including 
direct management of field supervisors and subcontiactors. Also responsible for 
assembly, organization and maintenance of all information collected during 
monitoring activities. 

• 

• 

FMC Groundwater Sampling Contiactor - responsible for the representativeness of 
samples collected and reporting of field data relevant to groundwater monitoring and 
data management. Also responsible for maintenance of groundwater monitoring 
database. 

FMC Analytical Laboratory Contiactor QA Officer - responsible for the accuracy 
and precision of data resulting from analysis of groundwater monitoring samples. 

• FMC Data Validation Contiactor - responsible for validation of groundwater data. 

All personnel are responsible for identifying problems that may arise in the collection and 
reporting of project data and overseeing the implementation of the necessary corrective actions. 

• The FMC Environmental Manager will tiack, review, and verify the effectiveness of 
corrective actions. 

1.2 Background 

The FMC Pocatello Plant was in continuous operation from 1949 through 2001. The faciUty 
ceased producing elemental phosphoras from phosphate ore in December 2001. RCRA 
groundwater monitoring has been conducted at the facility since 1990, when the plant became 
subject to RCRA Subtitle C permitting and groundwater monitoring standards. Waste 
Management Units (WMUs) at the plant are in various stages of closure and post-closure. Some 
WMUs have been closed as a hazardous waste management landfill which includes placing a 
final RCRA cap over the unit. The plant is a RCRA tieatment, storage, and disposal facility 
(EPA Identification Number IDD 070929518). 

1.3 Project Description 

This section identifies and provides a schedule and specifies the nature of monitoring at each of 
the FMC WMUs subject to RCRA groundwater monitoring and cap monitoring requirements. 
Each WMU and associated RCRA groundwater monitoring wells and RCRA cap monitoring 
locations are identified in figures and Appendices in the FSPs. Table 1 identifies the upgradient 
and downgradient monitoring wells for each WMU. Table 2 identifies the pressure, temperature, 
and gas monitoring points for RCRA caps. 
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TheWMUs at the plant are subject to closure in accordance with 40 CFR Part 265 and are in 
various phases of the RCRA closure process. 

1.3.1 Project Schedule 

RCRA interim status groundwater monitoring, pursuant to 40 CFR. Part 265, Subpart F, has been 
ongoing on a quarterly basis since 1991. The results of the assessment program are reported in 
annual groundwater assessment reports. 

For WMUs closed with waste in place, temperature and pressure are continually monitored after 
installation of the RCRA cap to evaluate potential reaction(s) and/or gas generation beneath the 
final cover system. 
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TABLE 1 

WMU-SPECIFIC RCRA GROUNDWATER MONITORING WELLS 

WMVNo. 

3 

5 

7 

8 

9 

10 

U 

14 

15 

WMU Name 

Phossy Waste Surface 
Impoundment (Pond 15S ) 

Slag Pit Sump 

Phossy Waste Surface 
Impoundment (Pond 8S) 

Phossy Water Clarifier Surface 
Impoundments (US, 12S, 13S, 
and MS) - Phase IV Ponds 

Precipitator Slurry Drying 
Surface Impoimdment (Pond 
9E) 

Phossy Waste Surface 
Impoundment (Pond 16S) 

Precipitator Slurry Surface 
Impoundment (Pond 8E) 

Pond 17 

Pond 18 

Pond 18, Cell A 

Monitoring WeU LD. Numbers \ 

Upgradient 

165 

121 

158 183 

167 

124,113 

154 

167 

173 

174,175 

174 

Downgradient 

113,115 and 166 

108 122. and 123 

155,156, and 157 

104,114,131. and 168 

126 127. and 128 

147.148. and 149 

104.114,131. and 168 

171,172.180 

154,176.177.178 

154,177,178 
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TABI£2 

WMU-SPECIFIC RCRA CAP MONITORING POINTS 

WMU No. 

3 

7 

8 

9 

10 

I I 

14 

15 

WMU Name 

Phossy Waste Surface 
Impoundment (Pond 15S) 

Phossy Waste Surface 
Impoundment (Pond 8S) 

Phossy Water Clarifier 
Surface Impoundments (US. 
12S.I3S. and 14S)~ Phase 
IV Ponds 

Precipitator Slurry Drying 
Surface Impoundment (Pond 
9E) 

Phossy Waste Surface 
Impoundment (Pond I6S) 

Precipitator Slurry Surface 
Impoimdment (Pond 8E) 

Pond 17 

Pond 18 

Pond 18. Cell A 

CAP Monitoring LD. Numbers 

Temperature 

WI to TOlO 

TOl to T04 

TOl to 

T013 

TOl to TOlO 

TOltoTOS 

T01toT04 

T01toT06 

NA 

T01toT04 

Pressure 

Pressure Monitoring Station 
POl 

Pressure Monitoring Station 
POl 

Pressure Monitoring 
Stations POl to P04 

Pressure Monitoring Station 
POl 

Pressure Monitoring Station 
POl 

Pressure Monitoring Station 
POl 

Pressure Monitoring Station 
POl 

NA 

Pressure Monitoring Station 
POl 

Gas Monitoring 

NA 

GM-1 through GM-10 

(aroimd perimeter at toe 
of the final cap) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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1.4 Problem Definition 

This section discusses the objectives for which environmental data are needed. The EPA seven 
step process (EPA 2000) was used to develop the sample and analysis requirements specified in 
this QAPjP and FSPs. The key elements of the steps used in this QAPjP are embedded using 
text boxes in this document. 

DQO STEP 1: STATE THE PROBLEM 

Comprehensive scoping effort: 

WMU-specific Closure Plans (FMC 1998a, FMC1998b, FMC 1998c, FMC 1998d, FMC 2000, 
Astaris 2001a, Astaris 2001b, and Astaris 2001c) provide historical information. 

Conceptual Site Model: 

Various project documents including remedial investigation reports, closure plans, and annual 
groundwater assessment reports discuss the conceptual site model. 

Obiectives Statement: 

Environmental data are needed to meet the following objectives: 

1. In order to show that a WMU has not affected the groundwater quality, the concentration or 
value of selected groundwater parameters in the uppermost aquifer beneath the WMU will be 
measured. 

2. Temperature and pressure and, if applicable, soil-gas under the closure cap will be 
measured as indicators of chemical reactions that may be occuring within specific RCRA 
WMU(s). 

DQO STEP 2: IDENTIFY THE DECISION 

1. Determine whether the concentration or value of selected parameters in the groundwater 
monitoring data at a WMU indicate a release of a waste constituent into the groundwater 
requiring further evaluation and potential notification to EPA Region 10 or continue 
quarterly sampling as planned for the WMU. 

2a. Determine whether the temperature and pressure measurements indicate the occurrance of 
chemical reactions in the waste and require sampling/measurement ofthe gas and require 
notification of EPA Region 10 or that require no action. 

2b. Determine whether the pressure within the RCRA closure cap indicate the generation of gas, 
require the collection and treatment ofthe gas and require notification to EPA Region 10 or 
continue monitoring per Decision Statement 2a. 
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1.5 Quality Objective and Criteria 

The overall objective of the groundwater monitoring program is to collect samples representative 
of the groundwater flowing beneath each WMU to verify the WMU is not impacting the 
uppermost aquifer. 

The overall objective of the cap monitoring program is to determine if chemical reactions are 
occurring under the closure cap (through temperature and pressure measurements), because such 
reactions may compromise the integrity of the closure cap. Also, the potential exists for the 
generation of gases in quantities/concentrations that could be hazardous to human health and 
environment. 

To meet these objectives, data of known quality will be collected and analyzed. To facilitate the 
required statistical analyses, discussed below, analytical methods with the lowest routinely 
achievable detection limits will be used. This will assure that the required statistical analyses are 
performed using as many values above the minimum detectable level as possible. 

1.5.1 Groundwater Assessment Monitoring 

The objective of groundwater assessment monitoring is to collect groundwater data to monitor the 
potential impact of WMUs on the underlying uppermost aquifer. To meet this objective, samples 
from groundwater wells associated with each WMU are collected and analyzed for the parameters 
specified in Table 3. These parameters are based on faciUty operations, previous site investigations, 
historical RCRA groundwater assessment monitoring program results, and the requirements for 
groundwater monitoring specified in 40 CFR 265, Subpart F. In June 1995, the RCRA groundwater 
assessment monitoring program was reduced from a Ust of 37 inorganic parameters and four 
radiological parameters to 10 inorganic parameters (EPA 1995) which are Usted in Table 3. Results 
from analysis of samples collected from downgradient detection monitoring wells at each WMU will 
be compared to results from analysis of samples collected from the associated upgradient well(s) to 
determine if there is statistically significant evidence of a release. 

1.5.2 Cap Temperature Monitoring 

To detect a temperature increase that may indicate an exothermic reactionJs occurring in the waste, a 
temperature monitoring system will be installed in the sand layer above the waste (see details in Cap 
Monitoring Field SampUng Plan, Figure 1). Temperature wiU be continuously recorded. If the 
measured temperature in one or more of the temperature monitoring locations exceeds 22 degrees C, 
the alarm will sound by signal from the temperature data logger, the FMC Environmental Manager 
will be immediately notified, and gas in the temperature monitoring wells wiU be monitored to 
determine if hydrogen and phosphine are present. If phosphine is detected, hydrogen cyanide will be 
monitored. 
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1.5.3 Cap Pressure Monitoring 

To detect a pressure increase that may indicate potential gas generation in the buried waste, a 
pressure monitoring system will be installed. This monitoring system will consist of a gas collection 
pipe installed around the periphery and a pipe(s) along the longest dimension and through the center 
of the pond. This gas coUection pipe will be beneath the final cap (see details in Cap Monitoring 
Field Sampling Plan, Appendix A). The absolute pressure within this gas collection system will be 
continuously recorded. The pressure alarm will Ught if at any time the pressure in the pipe is 27 
inches of mercury absolute pressure (equivalent to a pressure of approximately 31.9 inches of 
mercury at mean sea level) and the FMC Environmental Manager will be notified immediately. 
Then the gas within the temperature monitoring wells wiU be analyzed to determine if hydrogen and 
phosphine are present. If phosphine is detected, hydrogen cyanide will be monitored. 

The pressure and temperature monitoring system for a typical RCRA Cap is shown in the Field 
Sampling Plan for RCRA Cap Monitoring. 

DQO STEP 3: IDENTIFY THE INPUTS TO THE DECISIONS 

The informational inputs required to address the Decision Statements are reported in Tables 3 
and 4. They include: Constituents/Parameters of Concem (COCs), Analytical Methods, 
Detection Limits, Data Quality Indicators. 

DQO STEP 4: SPECIFY THE BOUNDARIES 

Population of Interest: 

Groundwater: WMU and underlying uppermost groundwater aquifer beneath each WMU. 

RCRA Cap: In-place waste within each WMU 

Spatial Boundaries: 

The geographical boundaries ofthe in-place waste in each WMU. 

Temporal Boundaries: 

RCRA regulations require groundwater monitoring to be performed on a quarterly basis. The 
quarterly sample events are reported in an annual groundwater assessment report. The 
grouruiwater monitoring program will continue throughout the post-closure period of 30 years. 

Irrespective of the potential seasonal effects on the measurements ofthe temperature and 
pressure data, it will be logged continuously and reviewed quarterly. 
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DQO STEP 5: DEFINE DECISION RULES 

Decision Rule l a : If the concentration a groundwater indicator parameter indicates a 
statistically significant increase from the previous years monitoring data for a WMU, then 
further evaluation is necessary to determine if a release at the WMU has occurred. Proceed to 
Decision Rule lb. 

Decision Rule l b : The concentration of arsenic (As), fluoride (F ), or selenium (Se) as indicator 
constituents will be evaluated to determine if a statistically significant release has occurred from 
a WMU using the following statistical tests: 

Test 1: Concentrations of indicator constituents (As, F and Se) in the downgradient wells are 
statistically higher than the corresponding concentrations in the upgradient wells as computed 
using the Mann-Whitney U-test, and 

Test 2: Mean concentration ofthe indicator constituents (As, F and Se)for the current year is 
higher than the previous years' corresponding mean concentrations or is inconclusive as 
computed using software integrated into Microsoft Excel, and 

Test 3: Concentrations of indicator constituents (As, F and Se) in all the downgradient wells are 
statistically increasing with time as computed using the Mann-Whitney U-test; then, evaluation 
of a release from the WMU will be considered and the EPA will be notified, otherwise continue 
quarterly groundwater monitoring as planned for the WMU. 

Decision Rule 2a: If the temperature under the cap measured by one or more ofthe temperature 
monitors is greater than 22 °C or the pressure under the cap measured by the pressure monitor is 
greater than 27 inches of mercury (absolute), then an exothemic reaction with the potential of 
generating gases may be occurring and requires sampling/ measurement and the notification of 
EPA Region 10. 

Decision Rule 2b: If the pressure under the cap measured by the pressure monitor is greater 
than 27 inches of mercury (absolute) for 7 days and PH3 or HCN gases are detected then the 
WMU requires the installation of a gas collection and treatment system and the notification of 
EPA Region 10. 
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TABLE 3 

SUMMARY OF REQUIRED ANALYSES FOR RCRA GROUNDWATER ASSESSMENT MONITORING 

Analytical 
Parameter 

Analytical 
Method 
Number 

Analytical Method Type Method 
Detection Limit 

(ppm) 

Accuracy Precision Comment 

Laboratory Analytical Parameters \ 
Ammonia 

Chloride 

Fluoride 

Nitrate 
Orthophosphate 

Phosphorus (P4)' 

Sulfate 

Total Phosphorus 
Arsenic 

Cadmium 

Potassium 

Selenium 

350.3 

325.3 

340.2 

353.2 
365.2 

7580 

375.4 

365.4 

6010B 

Potentiometric, Ion Selective 
Electrode 

Titrimetric (mercuric nitrate) 

Potentiometric, Ion Selective 
Electrode 

Colorimetric (brucine sulfate) 
Colorimetric (ascorbic acid) 

Gas Chromatography/ 
Mass SpecU-ometry 

Gravimetric 

Colorimetric 

Inductively Coupled Plasma 
Atomic Spectroscopy 

0.2 

all ranges 

0.1 

0.1 
0.1 

0.00005 

5 

0.1 
0.005 

0.005 

5 

0.005 

70% - 130% 

70%- 130% 

70%- 130% 

70% -130% 
70% -130% 

70% -130% 

70% - 130% 

70% -130% 
70% -130% 

70%-130% 

70%-130% 

70% -130% 

±35% 

±35% 

±35% 

±35% 
±35% 

±35% 

±35% 

±35% 
±35% 

±35% 

±35% 

±35% 

May be useful for assessing changes in groundwater 
quality. 

Indicator parameter for leak detection. Groundwater 
quality parameter. 
Waste constituent and indicator parameter for leak 
detection 
Useful for assessing changes in groundwater quality 
Waste constituent useful for assessing changes in 
groundwater quality. 

Waste constituent. Compliance monitoring 
Pond SS and Slag Pit Sump only 
Waste constituent and indicator parameter for leak 
detection. Groundwater quality parameter. 
Compliance monitoring. Slag Pit Sump only 
Waste constituent detected in groundwater. Parameter 
to evlaluate suitability of groundwater as a drinking 
water supply. 
Waste constituent of concem. Parameter to evlaluate 
suitability of groundwater as a drinking water supply. 
Indicator parameter for leak detection 

Waste constituent detected in groundwater. Parameter 
to evlaluate suitability of groundwater as a drinking 
water supply. 
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TABLE 3 (CONTINUED) 

SUMMARY OF REQUIRED ANALYSES FOR RCRA GROUNDWATER ASSESSMENT MONITORING 

Field Analytical Parameters - Groundwater Monitoring | 

pH 

Nephelometric 
turbidity (NTU) 

Specific conductance 

Temperature 

Groundwater surface 
elevation 

Manufacturer's 
Instructions 

Manufacturer's 
Instructions 

Manufacturer's 
Instructions 

Manufacturer's 
Instructions 

Manufacturer's 
Instructions 

pH meter 

Turbidity meter 

Conductivity meter 

Temperature meter 

Electrical water probe 
Steel tape 

N/A 

0.1-1 NTU 

N/A 

N/A 

N/A 

+ 0.5pH 
units 
N/A 

N/A 

N/A 

N/A 

0.1 pHunit 

± 1 % full scale 
or 0.05% of 

measurement 
in NTU 
±1% 

0.5 °C 

0.05 ft 
0.01 ft 

Required field parameter. Water quality indicator 
parameter. 
Required field parameter 

Required field parameter. Water quality indicator 
parameter. 
Required field parameter. 

Required field parameter per 40 CFR 265.92(e). 

' Semi-annual analysis required for WMUs as specified in FSP. 

N/A Not applicable. 
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TABLE 4 

SUMMARY OF REQUIRED ANALYSES FOR RCRA CAP MONITORING 

Analytical 
Parameter 

Analytical Method Action Level Precision/Criteria Comment 

Field Parameters - Temperature, Pressure, and Gas Monitoring 1 

Temperature 

Pressure 

Hydrogen gas 

Phosphine gas 

Hydrogen cyanide 
gas 

Manufacturer's Instructions on 
Resistance Temperature Detector 

Manufacturer's Instructions on Absolute 
Pressure Sensor 

Manufacturer's Instructions on 
Electrochemical, gas selective detector 
(ATI B16-18-1-1000-1 or equivalent) 

Manurfacturer's Instructions on 
Electrochemical, gas selective detector 
(ATI B16-32-1-1000-2 or equivalent) 

Manufacturer's Instructions on 
Electrochemical, gas selective detector 
(ATI B16-22-1 -0020-2 or equivalent) 

22° C 

27 in. Hg abs. 

Detectable 
quantity 

Detectable 
quantity 

Detectable 
quantity 

+ 0.5°C 

Resolution equal to 1.5 kPa = 0.443 in. Hg. 

Detectable limit = 30 ppm 

Detectable limit = 10 ppb 

Detectable limit = 20 ppb 

Detect exothermic reaction in the buried waste 

Detect exothermic reaction in the buried waste 

Measured only if Action Level for Temperature 
and Pressure is exceeded. 

Measured only if Action Level for Temperature 
and Pressure is exceeded. 

Measured only if Hydrogen gas and Phosphine 
gas are detected. 
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1.6 Special Training Requirements/Certification 

All personnel directly involved in sample collection, handling, analysis, and data evaluation will 
be provided with a copy of this QAPjP and the applicable FSPs. Personnel will be trained in the 
requirements specified herein, or provided ample time to read and become familiar with the 
requirements prior to beginning data collection activities. 

1.7 Documentation and Records 

Records of the analyses and evaluations required by this plan will be maintained by FMC at the 
Pocatello plant throughout the post-closure care period. Laboratory documentation and records 
requirements are specified in the laboratory QAPjP. Required field documentation is specified in 
the companion Field Sampling Plan. 

2. DATA GENERATION AND ACQUISITION 

This section provides requirements for sampling program design, sample collection, handling, 
analysis, and data management. These requirements ensure that appropriate methods for 
sampling, analysis, data handling, and quality control are employed and documented. 

2.1 Sampling Process Design 

DQO STEP 6: SPECIFY ERROR TOLERANCES 

Groundwater Assessment Monitoring 

The indicator constituent (As, F~, Se) concentrations will be within 95% Upper Confidence Limit 
of the mean. In the statistical analyses the Mann-Whitney U-test is used at the level of 
significance ofa=0.05 or 95% confidence (i.e., if the test yielded a p-value of less than 0.05, the 
null hypothesis is rejected and the two medians are considered statistically different). 

The pH meter, water level meter, and water temperature measurements are ±0.1 pH units, ± 
0.01 ft, and ±0 .5 ° C respectively of actual value. The specific conductance and turbidity 
measurements will be within ± 1 % and, and ± 1 % of the full scale, respectively of actual value. 

RCRA Cap Monitoring 

The temperature and pressure measurements will be within ± 0.5 ° C and ± 0.443 in. Hg, 
respectively of actual value. 

The detection limits ofthe phosphine gas (10 ppb) and hydrogen cyanide gas (20 ppb) are well 
below their respective National Institute for Occupational Safety and Health (NIOSH) standards 
of 300 ppb and 4,700 ppb. There are no published values for NIOSH standards for hydrogen 
gas. 
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DQO STEP 7: SAMPLE DESIGN 

Groundwater Assessment Monitoring 

The groundwater monitoring system wells are sampled and analyzed to satisjy the requirements 
of 40 CFR 265, Subpart F. The sampling frequency and parameters of concem have developed 
over the history of the monitoring program and are documented in RCRA Interim Status 
Groundwater Monitoring Assessment Reports. WMU wells identified in Table 1 are sampled on 
a quarterly basis for the Table 3 parameters of concem. 

RCRA Cap Monitoring 

The WMU-specific sampling design for the temperature, pressure, and gas monitoring is 
described in Section 7 ofthe WMU-specific Closure Plan. 

2.2 Sampling Methods 

The groundwater monitoring wells associated with each WMU will be sampled in accordance 
with the detailed procedures presented in the RCRA Groundwater Monitoring FSP. 

Temperature and pressure will be monitored in situ, and soil-gas samples will be collected, as 
determined by the temperature and pressure readings. It is important that the monitoring 
locations be situated in a manner that assures the temperature and pressure are representative of 
the environment beneath and along the edge of the WMU. The measures to assure this 
representativeness are described in detail in the FSP for RCRA Cap Monitoring. 

2.3 Sample Handling and Custody 

The groundwater samples will be handled and custody will be maintained in accordance with the 
detailed procedures presented in Section 6 of the RCRA Groundwater Monitoring FSP. Soil-gas 
will be sampled according to the monitoring procedures specified in Section 4.4 of the RCRA 
Cap Monitoring FSP. Soil gas samples do not require handling and custody. 

2.4 Analytical Methods 

2.4.1 Analysis of Groundwater Samples 

The analytical methods that will be used on groundwater monitoring samples are summarized in 
Table 3. The table specifies method number, method type, and method detection limit ranges. 
Method detection limits presented on Table 3 for each analysis represent the best reporting hmits 
that can be attained by the specified methodology. Data from multiple dilutions will be used, as 
necessary, to quantify target components within the calibrated range. Actual detection limits 
obtained during analysis will be reported by the laboratory for each parameter in each sample. 
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The laboratory performing the analyses will have an established quality assurance/quality contiol 
(QA/QC) plan and all analyses will be performed in accordance standard operating procedures 
consistent with the QA/QC plan. Where analytical or QA/QC procedures presented in the 
QAPjP are different from those presented in the laboratory QA/QC plan, procedures presented in 
this QAPjP will govem. 

2.4.2 Temperature and Pressure Measurements, Soil-gas Detection and Sampling 

A resistance temperature detector, a diaphragm pressure sensor, and portable gas detectors 
(specific to each gas - H2, PH3, and HCN) will be used to monitor temperature and pressure and 
to sample soil gas, respectively. 

2.4.2.1 Temperature Measurement 

Temperature in the temperature monitoring wells will be measured and recorded continuously 
using a four wire resistance temperature detector. Resistance changes in the platinum tip of this 
sensor will be transmitted to a data logger as a 4 to 20 mA signal corresponding to a temperature 
range of 0 to 35 degrees C. 

2.4.2.2 Pressure Measurement 

Absolute pressure in the gas collection pipe will be measured continuously using a diaphragm 
pressure sensor. The sensor capacitance is proportional to pressure and will be tiansmitted to a 
data logger as a 4 to 20 mA signal corresponding to a pressure range of 20 to 30 inches of 
mercury. 

2.4.2.3 Soil-gas Detection and Sampling 

If required, the concentiation of hydrogen, phosphine, and if necessary hydrogen cyanide gas 
will be sampled at the temperature monitoring wells with a hand held gas detector that can be 
fitted with one of three gas selective detectors in the manner described in WMU-specific FSP. 
The gas specific detectors will utilize an electiochemical cell designed to selectively measure the 
gas of interest. Gas selectivity is assured by the choice of electiode material, the cell potential, 
and electrolyte composition. Gas will be pumped at a constant flow rate through the appropriate 
selective detectors where it will either be oxidized or reduced. The resulting electiochemical 
current is proportional to the gas concentiation and will be compared with a manufacturer's 
calibration curve to determine the concentiation of the specific gas. The gas detector 
manufacturer will be Analytical Technology, Inc. (ATI) or equivalent. The phosphine detector 
model will be ATI's B16-32-1-1000-2 or equivalent. The hydrogen detector will be ATI's B16-
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18-1-2000-1 or equivalent, and the hydrogen cyanide detector will be ATI's B16-22-1-0020-1 or 
equivalent. 

2.5 Quality Control 

Both field and laboratory QC checks will be employed to evaluate field contamination, the 
variability of field techniques and the performance of laboratory analytical procedures. QC 
checks will take the form of samples intioduced into the analytical stream to enable evaluation of 
sampling and analytical accuracy and precision. 

Such QC samples will be regularly prepared in the field and laboratory so that all phases of the 
sampling process are monitored. Sections 2.4.1 and 2.4.2 describe the QC samples that will be 
collected. 

The accuracy and precision of temperature, pressure, and soil-gas measurements will be assured 
by proper instrament maintenance and calibration. Sections 2.6 and 2.7 describe the 
instrament/equipment testing, inspection, calibration and maintenance requirements. 

2.5.1 Field Quality Control Samples 

Field QC samples are collected and analyzed to verify that sample collection and handling has 
not affected the quality of the groundwater samples. All field QC samples should be prepared as 
regular investigation samples with regard to sample volume, containers, and preservation. The 
following field QC samples are collected: 

Field duplicate sample - Duplicate groundwater samples are two samples collected from the 
same well at the same time and carried through all the steps of the sampUng and analytical 
procedures in an identical manner. Duplicate samples will be collected at a frequency of one per 
every 20 samples. Table 3 identifies a specific well for each WMU that is to be used for 
collecting the duplicate samples. Different WMUs should be selected for each sampling event 
for dupUcate samples so that over the course of several rounds of sampling, each WMU has had 
an associated well sampled as a dupUcate QC sample. 

Rinsate blank - Rinsate blanks are collected by pouring reagent grade purified water over or 
through field filtiation and submersible pump setups to evaluate the effectiveness of field 
decontamination of sampling equipment. The blank is analyzed for the same analytical 
parameters as the groundwater samples. Rinsate blanks will be collected after decontamination 
and at a minimum frequency of one per every 20 samples. 
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parameters as the groundwater samples. Rinsate blanks will be collected after decontamination 
and at a minimum frequency of one per every 20 samples. 

De-ionized water blank - De-ionized water blanks are aliquots of water collected directly from 
the field supply container and analyzed to determine de-ionized water quality. The blanks are 
collected at a frequency of one per quarterly sampling event and are analyzed for the same 
parameters as the groundwater samples. 

EPA Region 10 may collect split samples in accordance with an EPA prepared split sampling 
plan. 

2.5.2 Laboratory QA/QC Samples 

Laboratory QA/QC samples will be collected by the sampling team for use as a measure of 
analytical accuracy and precision. The laboratory QA/QC sample will be collected following 
standard sampling and preparation techniques as described in the applicable FSP. Laboratory 
QC samples are collected at a frequency of one per sample delivery group or one per twenty 
samples collected. For each sample delivery group, a double-volume should be collected for one 
of the samples to allow the laboratory to prepare a matrix spike and either one matrix duplicate 
or matrix spike duplicate for each analytical method used. 

Laboratory QC samples consist of laboratory method blanks, laboratory control samples, matrix 
spike, and laboratory duplicates or matrix spike duplicates. Requirements for laboratory QC 
samples are specified in the Laboratory's Quality Assurance Project Plan. 

For method-specific QC criteria and samples (e.g., calibration blanks or initial calibrations), the 
criteria specified in the methods will be used. The methods will be performed as written. Any 
deviations, if allowed, must be approved by the FMC Environmental Manager in writing prior to 
implementation by the laboratory. Procedures will be in place for demonstrating that the 
laboratory is in control during each analytical measurement. 

2.5.2.1 Laboratory Control Samples 

The laboratory will be considered in control when data generated by analysis of control samples 
fall within laboratory prescribed limits. Data generated by analysis of control samples that falls 
outside the established control limits are judged to be generated during an "out-of-control" 
situation. These data are considered suspect and shall be repeated or reported with qualifiers. 
Laboratory control samples shall be analyzed for each analytical method when appropriate for 
the method. A laboratory control sample consists of either a control matrix spiked with the 
analytes of interest for this program or a certified reference material that contains the analytes of 

Quality Assurance Project Plan IB May 2002 
e:Vpnd8e cpV2002 cpVtextVqapjp for fmc project final 2-14-02rl .doc 



Attachment 10-1 

of the laboratory control sample(s) will be compared to contiol limits established by the 
laboratory for both precision and bias to determine usability of the data. 

2.5.2.2 Method Blank 

A method blank shall be analyzed with each batch of samples processed to assess contamination 
levels in the laboratory. The laboratory shall have guidelines in place for accepting or rejecting 
data based on the level of contamination in the blank. For a method blank to be acceptable for 
use with the accompanying samples, the concentration in the blank of any analyte of concem 
shall not be higher than the highest of either: 

The MDL, or 

Five percent of the regulatory limit for that analyte, or 

Five percent of the measured concentiation in the sample. 

2.5.2.3 Matrix Spike/Matrix Spike Duplicates for Matrix Duplicate Samples 

Procedures shall be in place for documenting the effect of the matrix on method performance. 
When appropriate for the method, there shall be at least one matrix spike (MS) and either one 
matrix duplicate (MD) or one matrix spike duplicate (MSD) per analytical batch. These 
procedures shall include preparation and analysis of matrix spikes, selection and use of 
surrogates for organic methods, and the method of standard additions for metal and inorganic 
methods. When the concentration of the analyte in the sample is greater than 0.1% (1,000 ppm), 
no spike is necessary. Procedures shall be in place for determining the precision of the method 
for a specific matrix. These procedures shall include analysis of matrix duplicates and/or matrix 
spike duplicates. 

If, as in compliance monitoring, the concentiation of a specific analyte in the sample is being 
checked against a regulatory concentration limit or action level, the spike shall be at or below the 
limit, or 10 times the background concentiation (if historical data are available), whichever 
concentiation is higher. 

If the concentiation of a specific analyte in a sample is not being checked against a limit specific 
for that analyte, then the analyst may spike the sample at the same concentration as the reference 
sample, at 20 times the estimated quantitation limit (EQL) in the matrix of interest, or at a 
concentiation near the middle of the calibration range. 
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2.6 Instrument/Equipment Testing, Inspection, and Maintenance Requirements 

All equipment used in the conduct of this work will receive routine maintenance checks in order 
to minimize equipment breakdowns. Laboratory equipment is tested, inspected, and maintained 
in accordance with an established QA/QC plan. 

2.6.1 Groundwater Field Measurements 

Maintenance checks for groundwater field measurement instraments and equipment will 
generally coincide with calibration checks. Any equipment found to be operating improperly 
will be taken out of use, and a notation stating the time and date of this action will be made in a 
log-book. The equipment will be repaired, replaced, or recalibrated, as necessary, and the time 
and date of its retum will also be recorded. 

2.6.2 RCRA Cap Monitoring Measurements 

Temperature and pressure sensors will receive an annual inspection to verify sensor components 
and connections to, and along, sensor cables have not become damaged by corrosion or other 
means. If damage is evident, then the affected component will be repaired or replaced. The 
hand held gas detector will be inspected prior to each use to assure the battery is charged, the gas 
pump is working, and to verify the detector indicates zero when monitoring air. Prior to each 
use, the detector pump will be activated, the battery energy level indicator will be inspected and 
the outlet will be monitored to determine is gas is being pumped through the detector. If the 
battery energy level indicator reads fully charged, if the gas pump is properly operating, and if 
the displayed concentration is zero, then the detector is ready for use. If not, the following 
corrective actions will be taken as needed: battery replacement; pump replacement; and detector 
recalibration or replacement. 

2.7 Instrument/Equipment Calibration and Frequency 

The requirements in this section pertain to the calibration of field equipment. Laboratory 
equipment will be calibrated in accordance with an established QA/QC plan and all calibrations 
will be performed in accordance standard operating procedures consistent with the QA/QC plan. 
Additional requirements related to laboratory instrament calibrations and frequency requirements 
are specified in the laboratory QA/QC plan. AU calibrations of field equipment will be recorded 
in appropriate log-books. Table 5 provides a summary of field equipment calibration 
requirements. 
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2.8 Inspection/Acceptance Requirements for Supplies and Consumables 

Groundwater sample containers will be new or pre-cleaned and supplied by the laboratory 
performing sample analysis. All other supplies will be decontaminated prior to use in 
accordance with the equipment decontamination procedure presented in the applicable FSP. No 
consumable supplies are required to execute the temperature and pressure monitoring program. 

TABLES 

SUMMARY OF FIELD EQUIPMENT CAUBRATION REQUIREMENTS 

Field Measurement 

Water Level Survey 

Water pH 

Specific Conductance 

Turbidity 

Water Temperature 

Temperature 

Pressure 

Hydrogen 

Phosphine 

Hydrogen Cyanide 

Instrument 

Electrical Water Probe 

Steel Tape 

pH Meter 

Conductivity Meter 

Turbidity Meter 

Thermometer 

Resistance Temperature 
Detector 

Diaphragm Pressure 
Sensor 

Portable Gas Detector 

Portable Gas Detector 

Portable Gas Detector 

Calibration Procedure 

Reference to Steel Tape 

Reference to New Tape 

2-point Buffer Solutions 

KCl Reference Solution 

2-point Factory-Supplied 
Turbidity Standards 

Factory Calibration; 
periodic reference to 
boiling water at known 
atmospheric pressure 

Immersion in ice bath and 
immersion in tap water 
with comparison to a 
mercury thermometer 

Ship to manufacturer ft)r 
certified recalibration 

Ship to manufacturer ftjr 
certified recalibration* 

Ship to manufacturer for 
certified recalibration* 

Ship to manufacturer for 
certified recalibration* 

Calibration 
Frequency 

Periodically 

Periodically 

Daily 

Daily 

Daily 

Annually 

Annually 

Annually 

Annually 

Annually 

Annually 

Precision/ 
Criteria 

0.05 ft 

0.01ft 

O.lpHunit 

±1% 

±0.1% fiill 
scale or 
±0.05% 

NTU"' 

0.5°C 

Measured T 
equal ± 0.5 C 

Resolution 
equal 1.5 kPa 

Detection limit 
30 ppm 

Detection limit 
10 ppb 

Detection limit 
20 ppb 

'̂̂  The precision of the turbidity meter is the greater of 0.1 % full scale or 0.05 % of measurement in NTU, 
according to the manufacturer (LaMotte, Inc.). 
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2.9 Data Acquisition Requirements (Non-direct Measurements) 

To meet groundwater and cap monitoring objectives at the FMC Facility, no data from non-
direct measurements are required. 

2.10 Data Managment 

Data from both the field and the laboratory will be managed during this project. Field data will 
consist of field notebooks and chain of custody forms. Notebooks and chain of custody forms 
will be retained by the groundwater sampling contiactor until the end of each quarterly sampling 
event, then forwarded to the FMC Environmental Manager for retention. 

The laboratory documentation required for each sample delivery group depends on the 
anticipated level of review. Section 2.10.1 presents the documentation requirements of data 
validation and Section 2.10.2 presents the documentation requirements for data review. The 
Groundwater SampUng Contractor will maintain the analytical database. 

Temperature and pressure monitoring data and gas sampling data will consist of data files from 
the temperature and pressure data logger and field notebooks from the gas sampling activities. 
Data logger reports and field notebooks will be forward by monitoring personnel to the FMC 
Enviroimiental Manager for retention. 

2.10.1 Laboratory Documentation for Data Validation 

The following documentation will be provided by the laboratory for each sample delivery group 
scheduled for validation: 

1. Case Narrative 

2. Chain of Custody Documentation 

3. Summaryof Results 

4. QA/QC Result Summaries 

5. Raw Data 

The format and detailed content of the laboratory documents will support validation of the data 
in accordance with EPA Contiact Laboratory Program National Functional Guidelines for 
Inorganic Data Review (EPA 1994). An electronic data deliverable will be provided by the 
laboratory in a file format specified by FMC that is compatible with dBase HI software. The 
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deliverable will contain the fields specified in Table 5. Data packages for full validation will be 
forwarded by the laboratory to the data validation contiactor. At the same time, a copy of items 
1 through 4 will be forwarded to the FMC Environmental Manager for retention. 

2.10.2 Laboratory Documentation for Data Review 

Each sample delivery group of laboratory data not planned for validation will include items 1 
through 4 described above in the same level of detail as required if the data were to be validated. 
Item 5, Raw Data, is not required. An electronic data deliverable will be provided by the 
laboratory in a file format specified by FMC. The deliverable will contain the fields specified in 
Table 6. Items 1 though 4 will be forwarded to the FMC Environmental Manager for retention. 

3. ASSESSMENT/OVERSIGHT 

Annual surveillance of monitoring activities will be conducted. The surveillance will be 
conducted by the FMC Environmental Manager or his designee. The field surveillance will 
focus on adherence to procedures outiined in the FSP and will include field observation of 
sampling procedures and selected documentation (e.g., field log-books). Laboratory audits will 
be conducted in accordance with the laboratory quality assurance plan. Field surveillance reports 
and laboratory audit reports will be forwarded to the FMC Environmental Manager. Audit 
findings which require corrective action and follow-up will be documented and tiacked and will 
have resolution verified by the FMC Environmental Manager. 

3.1 Assessments and Response Actions 

If it appears that field or laboratory data are in error, the error(s) or potential error(s) will be 
documented and appropriate corrective action(s) will be taken. Corrective actions may include 
one or more of the following: 

• Measurements may be repeated to check the error 

• Calibrations may be checked and/or repeated 

• Instrament/equipment may be replaced or repaired 

• New samples may be collected, and/or samples may be reanalyzed. 

All field and laboratory personnel will be responsible for identification of problems and 
implementation of corrective actions. During field and laboratory activities, problem 
descriptions and corrective actions taken will be thoroughly detailed and entered into notebooks. 
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TABLE 6 

DATABASE FIELD ACRONYMS AND DESCRIPTIONS 

DATABASE 
FIELD NAME Type Size FULL NAME DESCRIPTION 1 

STAJD 

AGENCY 

SAMP.DATE 

SAMPJD 

WTR.DEP 

WTR_ELEV 

CHEM_NAME 

CAS_NO 

CONC_DET 

QUAL 

UNITS 

QUAL_VAL 

QUAL_CODE 

VAL_LVL 

CHEM_NO 

Text 

Text 

Date/Time 

Text 

Number (Double) 

Number (Double) 

Text 

Text 

Number (Double) 

Text 

Text 

Text 

Text 

Text 

Number (Double) 

12 

8 

B 

8 

8 

8 

36 

12 

B 

4 

12 

4 

6 

4 

8 

Station ID: 

Agency 

Sample Date 

Sample ID 

Water Depth 

Water Elevation 

Chemical Name 

Chemical Abstract 
Service Number 

Concentration Detection 

Qualifier 

Units 

Validation Qualifier 

Code Qualifier 

Validation Level 

Chemical Number 

well number, etc. (i.e., F30B300 or S30B108) 

investigating party (EPA) 

date sample was taken 

unique identification number given to each sample 

depth to where water is found from casing reference notch (in ft.) 

elevation above mean sea level of groundwater (in ft.) 1 

name of chemical 

number that is given to identify a unique chemical by the 
Chemical Abstract Service 

chemical concentration that was detected 

laboratory qualifier given to each sample 

units of measurement 

qualifier assigned as a result of data validation 

code used by validation to indicate why a qualifier was assigned 

level or extent of validation done 

chemical number given by F M C for database sorting 

Quality Assurance Project Plan 
E:VRodV2002 QAPPVQAPJP for FMC project Rnal 2-14-02Rl.doc 

24 May 2002 



Attachment 10-1 

TABLE 6 
DATABASE FIELD ACRONYMS AND DESCRIPTIONS (Cont.) 

DATABASE 
FIELD NAME Type Size FULL NAME DESCRIPTION 1 

1 SAMP_TYPE 

LAB_NAME 

LABJD 

QUAL_ANAL 

QUAL_SAM 

AN_DATE 

AN_METHOD 

PKG.NAME 

ACTUAL_VAL 

ACCURACY 

RPT_LIM 

FILE_NAME 

Text 

Text 

Text 

Text 

Text 

Date/Time 

Text 

Text 

Number (Double) 

Number (Double) 

Number (Double) 

Text 

4 

12 

12 

4 

8 

8 

20 

9 

8 

8 

8 

8 

Sample Type 

Laboratory Name 

Laboratory Identification 

Analysis Qualifier 

Qualifying Sample 

Analytical Date 

Analytical Method 

Package Name 

Actual Value 

Accuracy 

Reporting Limit 

File Name 

e.g., groundwater (GW), surface water (SW) or potential source 
(PS) sample 

name of laboratory that performed the analyses 

identification number given to a sample by laboratory 

lab-assigned qualifier (see Qualifier Description) 

sample qualifier indicating that sample is not representative (see 
Qualifier Description) 
date sample was analyzed for constituents 

method used for analyzing chemicals 

laboratory sample delivery group (SDG) 

actual value shown for accuracy, used only for radiological 

± accuracy (for rad samples) 

laboratory required reporting limit 

chronological name of an event 
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If the FMC Environmental Manager, FMC Analytical Laboratory Contiactor QA officer, or other 
project personnel become aware of any problems in sample collection or analysis that cannot be 
corrected in the field or laboratory, they will initiate formal corrective action and notify the FMC 
Environmental Manager and prepare a Corrective Action Report. The FMC Environmental 
Manager will also be notified of problems identified and corrective actions taken during field 
activities. Appropriate corrective actions will be determined on a case-by-case basis. 

3.2 Reports to Management 

The surveillance and audit findings will be included in the corresponding groundwater quarterly 
groundwater monitoring results and data validation reports. Each report, as appropriate, will 
include a section which provides an overall assessment of the performance of the field and 
laboratory programs based on the audits. 

4. DATA VALIDATION AND USABILITY 

The following subsection presents requirements for activities that occur after the data collection 
phase of the project is complete. 

4.1 Data Review, Validation, and Verification Requirements 

All data generated by this project will be reviewed by the FMC Enviroimiental Manager to ensure 
they are consistent with previous results and previously observed data trends. 

For laboratory generated analytical data, ten percent of the analytical results or one sample 
delivery group, whichever is greater, will be validated. The other ninety percent will receive a 
QC and Blank Check to ensure the sampling and analytical program are operating within control 
limits. The QC and Blank Check will include examination of field duplicate sample results and 
laboratory QA/QC sample results. All electionic copy entries will be verified against hard-copy 
results reported by the laboratory and field sampUng personnel, unless the electionic copy is 
produced using the same laboratory information management system. 

4.2 Validation and Verification Methods 

The required data review may be conducted informally during report preparation; it should 
include a comparison of the current and previous quarter results. The QC and Blank Check will 
be conducted by compiUng the results of field duplicate samples and laboratory QA/QC samples 
and assessing whether the sampling and analytical processes are operating within contiol limits. 
Generally, these processes are considered within contiol limits if the relative percent difference 
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between field duplicate pairs is less than 30 percent and if the laboratory QA/QC sample results 
meet the criteria specified in the applicable method. Data validation will be conducted in 
accordance with the EPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review (EPA 1994). 

4.3 Reconciliation with User Requirements 

To meet the project objectives specified in Section 1.5, the data analyses specified in DQO Step 
5 of this QAPjP will be performed. If sufficient data of known quality have been generated to 
complete these analyses, then the project objectives have been met. 
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Field Sampling Plan for RCRA Groundwater Monitoring 

1. INTRODUCTION 

1.1 Background 

This Field Sampling Plan (FSP) provides sampling and analysis procedures for implementation 
of the RCRA interim status groundwater monitoring program for waste management units 
(WMUs) located at the former FMC Corporation Elemental Phosphoras Plant in Pocatello, 
Idaho, including the RCRA post-closure care period. The facility ceased producing elemental 
phosphoras from phosphate ore in December 2001 and is currently being decommissioned by 
FMC. 

The FSP contains procedures for sample collection, labeling, storage, shipment, chain-of-custody 
protocols, and quality assurance/quality contiol (QA/QC). The plan also specifies the analytical 
parameters and test methods. Implementation of these procedures will ensure that equipment and 
piping that has come into contact with hazardous waste has been properly decontaminated. 

1.2 Previous Results 

In accordance with the interim status requirements of RCRA pursuant to 40 CFR Part 265 
Subpart F, groundwater monitoring wells associated with WMUs, are sampled and analyzed on a 
quarterly basis as part of an assessment monitoring program. The results of this program are 
presented in annual RCRA Interim Status Groundwater Monitoring Assessment reports. 

The groundwater monitoring sample results are subjected to several statistical tests to determine 
if hazardous waste constituents from a waste management unit have entered the groundwater. 
One test compares the concentiations in downgradient wells with the concentiations in 
upgradient wells. A second test compares the mean concentrations with mean concentrations in 
previous years, and a third test compares concentiations in downgradient wells with 
downgradient well concentiations from previous years. Based on these tests, decisions are made 
conceming whether or not releases from WMUs have occurred. 

Table 1 identifies each WMU and the associated RCRA upgradient and downgradient monitoring 
wells that are sampled. 
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TABLE 1 

WMU-SPECIFIC RCRA GROUNDWATER MONIFORING WELLS 

WMU No. 

3 

5 

7 

8 

9 

10 

11 

14 

15 

WMU Name 

Phossy Waste Surface Impoundment 
(Pond 15S ) 

Slag Pit Sump 

Phossy Waste Surface Impoundment 
(Pond 8S) 

Phossy Water Clarifier Surface 
Impoundments (1 IS, 12S, 13S, and 
14S)~ Phase IV Ponds 

Precipitator Slurry Drying Surface 
Impoundment (Pond 9E) 

Phossy Waste Surface Impoundment 
(Pond 16S) 

Precipitator Slurry Surface 
Impoundment (Pond BE) 

Pond 17 

Pond 18 

Pond 18, Cell A 

Monitoring WeU I.D. Numbers | 

Upgradient 

165 

121 

158,183 

167 

124,113 

154 

167 

173 

174,175 

174 

Downgradient 

113,115 and 166 

108,122,123 

155,156,157 

104,114,131, and 168 

126,127, and 128 

147,148, and 149 

104,114,131, and 168 

171,172,180 

154,176,177,178 

154,177,178 
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2. SAMPLING OBJECTIVES 

The objectives of sampling the monitoring wells associated with the WMUs are to: 

• Collect samples representative of groundwater flowing beneath the WMU. 

• Collect data that meets data quality objectives. 

• Evaluate the potential impact to groundwater. 

• Verify that a WMU is not leaking, and if it were to leak, to provide early waming. 

To meet these objectives, data will be obtained to support several statistical tests designed to 
indicate whether or not the WMU is leaking. 

3. SAMPLING LOCATIONS AND FREQUENCY 

The location of upgradient and downgradient monitoring wells for each WMU is provided in 
Figure 1. Appendix A of this FSP provides a summary of the well constraction details and well 
completion diagrams. 

3.1 Groundwater Monitoring Well Samples 

One groundwater monitoring well sample will be collected quarterly from each of the wells for 
each WMU listed in Table 1 in accordance with the procedures specified in Section 5. Each 
sample will then be submitted to the laboratory in accordance with the procedures specified in 
Section 6. 

3.2 Field and Laboratory Quality Control Samples 

Field and laboratory quality contiol (QC) samples will be prepared for each quarterly 
groundwater sampling event. The QC samples ensure the reliability and validity of the field 
collection methods and laboratory analyses conducted for each sampling event. 
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3.2.1 Field Quality Control Samples 

Field QC samples are collected and analyzed to verify that sample collection and handling has 
not affected the quality of the groundwater samples. All field QC samples should be prepared as 
regular investigation samples with regard to sample volume, containers, and preservation. The 
following field QC samples are collected: 

• Field duplicate sample - Duplicate groundwater samples are two samples collected from the 
same well at the same time and carried through all the steps of the sampling and analytical 
procedures in an identical manner. The original sample and the field duplicate are uniquely 
numbered so that the laboratory cannot identify the duplicate. Duplicate samples will be 
collected at a frequency of one per every 20 samples. Table 2 identifies a specific well for 
each WMU that is to be used for collecting the duplicate samples. Different WMUs should 
be selected for each sampling event for duplicate samples so that over the course of several 
rounds of sampling, each WMU has had an associated well sampled as a duplicate QC 
sample. 

• Rinsate blank - Rinsate blanks are collected by pouring reagent grade purified water over or 
through field filtration and submersible pump setups to evaluate the effectiveness of field 
decontamination of sampling equipment. The blank is analyzed for the same analytical 
parameters as the groundwater samples. Rinsate blanks will be collected after 
decontamination and at a minimum frequency of one per every 20 samples. 

• De-ionized water blank - De-ionized water blanks are aliquots of water collected directly 
from the field supply container and analyzed to determine de-ionized water quality. The 
blanks are collected at a frequency of one per quarterly sampling event. 

EPA Region 10 may collect split samples in accordance with an EPA prepared split sampling 

plan. 

3.2.2 Laboratory Quality Control Samples 

Laboratory QC samples consist of laboratory method blanks, laboratory contiol samples, matrix 
spike, and laboratory duplicates or matrix spike duplicates. Requirements for laboratory QC 
samples are specified in the Quality Assurance Project Plan (QAPjP). Laboratory QC samples 
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are collected at a frequency of one per sample delivery group or one per twenty samples 
collected. For each sample delivery group, a double-volume should be collected for one of the 
samples to allow the laboratory to prepare a matrix spike and either one matrix dupUcate or 
matrix spike duplicate for each analytical method used. Table 2 identifies a specific well for 
each WMU that is to be used for collecting the laboratory QC samples. Different WMUs should 
be selected for each sampling event so that over the course of several rounds of sampling, each 
WMU has had an associated well sampled for laboratory QC samples. 

4. SAMPLE DESIGNATION 

All samples collected will be labeled in a clear and precise way for proper identification in the 
field and for tracking in the laboratory. The samples will have preassigned, identifiable, and 
unique numbers. At a minimum, the sample labels will contain the following information: 

• Facility name. 

• Sample number. 

• Date of collection. 

• Time of collection. 

• Analytical parameter. 

• Method of preservation. 

Every sample, including samples collected from a single location but going to separate 
laboratories, will be assigned a unique sample number. 

5. SAMPLING EQUIPMENT AND PROCEDURES 

This section describes the procedures to be used to collect groundwater samples. All samples 
will be collected in accordance with the procedures presented in this section and handled in 
accordance with the procedures presented in Section 6. Table 3 identifies a list of sampling 
equipment and consumable supplies and whether or not equipment is disposable or requires 
decontamination. 
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TABLE 2 

WELLS USED FOR COLLECTION OF QUALITY CONTROL SAMPLES' 

WMU 
No. 

3 

5 

7 

8 

9 

10 

11 

14 

" 

WMU Name 

Pond 15S 

Slag Pit Sump 

Pond 8S 

Phase IV Ponds 

Pond 9E 

Pond 16S 

Pond 8E 

Pond 17 

Pond 18 

Wells • Field 
Duplicates 

166 

None specified 

157 

168 

126 

154 

168 

180 

178 

Detectable 
Parameter(s) 

Fluoride 

N/A 

Arsenic, fluoride 

Arsenic, fluoride, 
selenium 

Arsenic, fluoride, 
selenium 

Fluoride 

Arsenic, fluoride, 
selenium 

Arsenic 

Selenium 

Wells-
Laboratory QC 

165 

None specified 

158 

131 

124 

147 

131 

173 

177 

1 
Low Concentration 

Parameter(s) 
Arsenic, fluoride, 
selenium 
N/A 

Arsenic, selenium 

Arsenic, fluoride, 
selenium 

Arsenic, fluoride, 
selenium 
Arsenic, fluoride, 
selenium 

Arsenic, fluoride, 
selenium 

Arsenic, selenium 

Arsenic, selenium 

"̂  Note: The wells specified in this table are used to collect the field duplicate sample or laboratory CJC sample and 
should be rotated for sampling events such that each WMU has an opportunity for QC samples. 

TABLES 

FIELD EQUIPMENT AND SUPPLY LIST 

Equipment Item 

Item 

Water level electronic sounder 

Steel tape 

Electric submersible pump 

Bailer 

Hand pump 

Plastic or teflon tubing 

Digital thermometer 

pH meter 

Conductivity meter 

Turbidity meter 

Nitrile gloves 

Filters 

Decon 

^l 
V 
V 
V 
V 
V 
V 
V 
V 
V 
_ 

-

Dispose 

_ 

-

_ 

_ 

-

V 

-

-

_ 

V 
V 

Consumable Supplies 

Field logbook 

Sample labels 

Custody seals 

Sample containers 

Preservatives (H2SO4, HNO3) 

Ice chest 

Ice 

Chain-of-custody forms 

Styrofoam peanuts 

Bubble wrap 

Nylon strapping tape 

Indelible pen 
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5.1 Field Logbooks 

Field logbooks will document where, when, how, and from whom any vital project information 

was obtained. Logbook entries will be complete and accurate enough to permit reconstraction of 

field activities. At a minimum, the following sampling information will be recorded: 

Sample location, station location, and description. 

Sample number. 

Sampler's name(s). 

Date and time of sample collection. 

Type of sample (e.g., regular, QA sample designation). 

Type of sampling equipment used. 

Onsite measurement data (e.g. temperature, pH, conductivity). The data should 
include the numerical value and the units of each measurement. 

Field observations and details important to analysis or integrity of samples (e.g., 
heavy rains, odors, colors). 

Type of preservation used. (Note: Reagent or high performance liquid 
chromatography (HPLC) grade materials will be used for sample preservation.) 

In addition, the following will be recorded in a separate field book: 

• Chain-of-custody form numbers and chain-of-custody seal numbers 

• Shipping arrangements (i.e.. Federal Express air bill number). 

• Recipient laboratory(ies). 

5.1.1 Sample Coding in Field Logbooks 

The station location will be described in the logbook as follows, in a manner consistent with the 
conventions used during the remedial investigation: 

A two-digit number will be used to indicate the year in which the sample was collected, for 
example "97" indicates a sample was collected in 1997. This digit will be followed by two 
others indicating the month in which the sample was collected, for example "11" indicates a 
sample was collected in November. Finally, three digits will identify the well from which the 
sample was collected. The location description, 9711156, indicates a sample collected from Well 
156 in November 1997. 
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A two-letter code will be used to identify the sample matrix. These are matrix codes such as GW 

for groundwater. 

A three-digit or descriptive letter combination will be used to identify the boring or well location fix)m 
which a sample is collected. Samples coUected for field QC will be identified by a three-digit or 
descriptive letter combination. Numbers for well locations and field QC wiU be grouped as follows: 

• FMC Facility: 100 series numbers. 

• Field Duplicate: 600 series starting with 600 for each sampling event and 
continuing consecutively during the event for duplicates 
collected. 

• Rinsate: 700 series numbers. 

• Distilled/de-ionized FDI. 
water blank: 

The date of collection will be indicated in mm/dd/yy format, and the time will be indicated in 

accordance with the military convention. The analytical parameter and method of preservation 

will be indicated in an unambiguous shorthand, such as F for fluoride. 

Logbooks will be rain-resistant bound with consecutively numbered pages. Each page will be 

dated and the time of entry noted in military time. All entries will be legible, written in black, 

waterproof ink, and signed by the individual making the entries. The person recording the notes 

will sign and date the bottom of every page in the field notebook. Changes will be initialed and 

dated. Unused portions of logbook pages will be crossed out, signed, and dated by the assigned 

individual at the end of each workday. Language will be factual, objective, and free of personal 

opinions or inappropriate terminology. In addition to the sampling information, the following 

specifics will also be recorded in the field logbook: 

• Team members. 

• Time of site arrival/entry on site and time of site departure. 

• Other personnel on site. 

• Any deviations from sampling plans, site safety plans, and QAPjP procedures. 
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• Any changes in personnel and responsibilities as well as reasons for the changes. 

• Equipment calibration and equipment model and serial number. 

5.1.2 Sample Coding on Sample Containers 

One objective of the field sampling program is to deliver "blind" sample containers to the 
laboratory for analysis. That is, the laboratory should not be knowledgeable of the well from 
which the groundwater sample was collected. Nor should the laboratory be' able to recognize 
whether a container holds a regular groundwater sample or a field QC sample on the basis of the 
coding system used to label the sample container. 

The sample team leader will, therefore, create a unique number for each sample container. The 
field logbook will contain a matrix that cross-references this container number to the sample 
code described in Section 5.1.1. 

Upon receipt of analytical results from the laboratory, the groundwater sampling contractor will 
re-associate these analytical data with the trae sample code in the groundwater monitoring 
database using the cross-references recorded in the field log book. These re-associations will be 
fully verified. 

5.2 Groundwater Monitoring Well Sample Collection 

5.2.1 Water Level Measurements 

Water levels in each well will be established in one 4- to 6-hour period before purging and 
sampling. If well heads are accessible, wells will be sounded for depth to water from the top of 
the casing and total well depth prior to purging. An electionic sounder, accurate to the nearest 
(-1-/-) 0.01 feet, will be used to measure depth to water in each well. When using an electionic 
sounder, the probe is lowered down the casing to the top of the water colunm. The graduated 
markings on the probe wire are used to measure the depth to water from the surveyed point on 
the rim of the well casing. Typically, the measuring device emits a constant tone when the probe 
is submerged in standing water, and most electronic water level sounders have a visual indicator 
consisting of a small light bulb or diode that hims on when the probe encounters water. Water 
level sounding equipment will be decontaminated before and after use in each well. To the 
extent practicable, water levels will be first measured in wells that have the least amount of 
known contamination first. 
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5.2.2 Well Purging 

All wells will be purged prior to sampUng. Three to five casing volumes of water will be purged 
using an electric submersible pump or hand pump depending on the diameter and capacity of the 
well. This tiaditional approach to purging and sampling groundwater will continue to be used 
even though low-flow rate purging is becoming widely used as a valid technique (EPA 1995). 
Switching to the low-flow purging technique will not be considered at this time because: 

• Potential problems with data comparison and interpretation of temporal tiends due to 
differences in the techniques. 

• 

• 

Increased time may be required for purging and samphng at slow flow-rates and additional 
equipment may be needed. An evaluation would be necessary to determine if the low-flow 
purging technique can be practically implemented. 

A site-specific groundwater sampling study would be necessary, collecting additional metals 
data from individual wells using both the tiaditional purging and sample filtering and using 
the low-flow purging to determine if there is a significant difference between the metals 
values using the two techniques. 

• Some field studies comparing tiaditional purging techniques with low-flow rate pumping 
have been inconclusive (EPA 1995). 

When pumps are used for purging, clean flexible plastic or Teflon tubing will be used for 
groundwater extiaction. Pumps will be placed approximately 10 feet below the water level in the 
well to permit reasonable drawdown and to prevent cascading conditions. If necessary, purge 
water will be collected into a measured container to record the purge volume. 

Casing volumes will be calculated based on total well depth and standing water level; casing 
diameter will be based on the results of previous measurements. Monitoring well constraction 
details are summarized in Table 2 along with water elevations determined at the time of 
constraction. 

One casing volume will be calculated as: 

V = 7tR2h/19.25 

where: 
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3 

V is the volume of one well casing of water (in gallons, 1 gallon = 7.48 ft); 

R is one-half the inner diameter of the well casing (in inches); and 

h is the total depth of water in the well (in feet). 

Prior to the start of sampling and after each well casing volume is purged, water temperature, pH, 
specific conductance, and turbidity will be measured using field test meters. The measurements 
will be recorded. Samples will be collected after these parameters have stabilized, indicating 
representative formation water is entering the well. Three consecutive measurements, which 
display consistent values of all parameters will be taken prior to sampUng. Samples will be 
collected after three well casing volumes if parameters have stabilized. Typically, the 
temperature should not vary by more than (-1-/- )1°C, pH by more than 0.2 pH units, and specific 
conductance by more than 10 percent from reading to reading. No water that has been tested 
with a field meter probe will be collected for chemical analysis. If these parameters have not 
stabilized after five casing volumes have been purged, purging will cease, a notation will be 
recorded in the field logbook, and samples will be collected. In accordance with Section 5.1, 
depth-to-water measurements, field measurements of parameters, and purge volumes will be 
recorded in the field logbook. 

If a monitoring well dewaters during purging and three casing volumes are not purged, that well 
will be allowed to recharge up to 80 percent of static water column, and dewatered once more. 
After water levels have recharged to 80 percent of the static water column, groundwater samples 
will be collected. 

All field meters will be calibrated according to manufacturers' guidelines and specifications prior 
to beginning field-work. Field meter probes will be decontaminated before and after use at each 
well. 

5.2.3 Well Sampling 

Groundwater samples will be collected from the monitoring wells specified in Table 1. Prior to 
sampling, the water level in the well will be measured as described in Section 5.2.1 and wells 
will be purged as described in Section 5.2.2. All wells wiU be sampled within 24 hours after 
purging. Clean nitrile gloves will be wom while collecting samples. Groundwater samples will 
be collected directly from the pump tubing into the appropriate sample container, preserved as 
described in Section 6, and chilled and processed for shipment to the laboratory. When 
transferring samples, care will be taken not to touch the discharge tubing to the saniple container. 
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Groundwater samples with turbidity levels >10 NTU (after stabilization of field parameters pH, 
specific conductance, and temperature) will be analyzed for both total and dissolved metals. 
Samples for dissolved metals analyses will be filtered in the field using a Geotech Masterflex 
peristaltic pump or equivalent. Groundwater samples will be field-filtered using the following 
procedures: 

1. Samples will be collected directly into or transferred from the bailer or pump to a 
pre-cleaned unpreserved polyethylene sample container. 

2. The sample will then be filtered using tygon, viton, or other compatible tubing 
connected to a 0.45 micron disposable filter. The sample will be filtered directiy 
into a sample container containing preservatives. 

3. The type of container, volume of water to be collected, and preservation method will 
be the same for filtered and unfiltered samples, which will be analyzed for metals. 

4. Filters will be discarded and replaced after each use. Tubing used for filtiation will 

be discarded after each use. 

Section 6 gives detailed procedures for sample packaging, labeling, and shipping. All 
groundwater sampling equipment will be decontaminated before and after each sample is 
collected using procedures outlined in Section 5.6. 

5.3 Duplicate Groundwater Monitoring WeU Sample Collection 

When collecting duplicate groundwater samples, bottles with two different sample designations 

will be altemated in the filling sequence. Duplicate samples will be submitted blind to the 

analytical laboratory. To assure this, duplicate samples from the same monitoring well will be 

collected in separate samples bottles with two unique sample designations with no indication of 

the well from which the samples are collected. 

5.4 Laboratory QA/QC Sample Collection 

When collecting laboratory QA/QC samples, a single sample designation will be assigned to a 
double-volume sample. 
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5.5 Conductivity, Temperature, Turbidity and pH Measurements 

Electrical conductivity, water temperature, turbidity and pH measurements will be made in the 
field during purging, when a water sample is collected. The water sample will be placed in a 
bottle or jar used solely for field testing. A field pH meter with a combination electrode or 
equivalent will be used for pH measurement. A field conductivity meter will be used for specific 
conductance measurements. A nephelometer-type turbidimeter will be used for turbidity 
measurements. Temperature measurements will be performed using standard thermometers or 
equivalent temperature meters. Combination instraments capable of measuring two or all three 
of the parameters may also be used. All instraments will be calibrated in accordance with 
manufacturers' recommendations. If conductivity standards or pH buffers are used in the 
calibration, their values will be recorded in the field notebook. The sample testing jar and all 
probes will be thoroughly cleaned and rinsed with distilled water prior to any measurements. 

5.6 Equipment Decontamination Procedure 

Decontamination of sampling equipment will be consistently conducted in a manner to ensure the 
quality of samples collected. The resulting decontamination fluids and residual material will be 
handled in the manner described in Section 7 to avoid recontamination. 

All equipment that comes into contact with potentially contaminated water will be 
decontaminated. Sampling equipment will be washed with a non-phosphate detergent scrab, 
followed by fresh water and de-ionized water rinses. Equipment will be decontaminated on 
pallets or plastic sheeting, and clean equipment will be used immediately or stored on plastic 
sheeting in uncontaminated areas. Materials to be stored more than a few hours will also be 
covered. 

Sampling equipment will be cleaned at the sampling location using non-phosphate detergent 
followed by a fresh water rinse and a de-ionized water rinse. 

Sampling equipment will be decontaminated as follows: 

1. The exterior surfaces and accessible interior portions of submersible and hand pumps 
will be cleaned with a non-phosphate detergent and water prior to each use. 
Inaccessible interior portions of the pumps will be cleaned prior to each use by purging 
water through the pump and discharge lines. Hoist rods and cables used in connection 
with submersible pumps shall be cleaned using the procedures described above. An 
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effort will be made to sample the wells in the order of least to most contaminated to 
further minimize the risk of sample cross-contamination. 

2. New bailers and tubing may be used for collection of the groundwater samples or 
reusable bailers and tubing will be cleaned at the start of the job by steam cleaning and 
between wells with a non-phosphate detergent wash followed by a tap water, and 
finally, a de-ionized water rinse. 

3. Steel tapes, water probes, water level indicators, transducers, thermometers, and water 
quality meters will be rinsed in de-ionized water cleaned in a detergent solution, rinsed 
once in fresh water, and after each use. 

4. Filters used in field-filtration of groundwater samples will be discarded. Rinsate 
blanks will be collected periodically from the field filtration and submersible pump 
setups. Tubing used in filtration will be new. 

6. SAMPLING HANDLING AND ANALYSIS 

This section describes sample handling procedures including sample containers, sample 
preservation, shipping requirements and holding times, and sample analysis. These procedures 
are designed to ensure that samples are preserved and transported to the laboratory in a manner 
that is consistent and maintains sample integrity. Table 4 summarizes analytical parameters, 
sample containers, sample volume, preservatives, and holding times. 
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TABLE4 

SAMPLE HANDLING AND PRESERVATION PROCEDURES 

Parameter 

Ammonia 

Water Quality 
( C r , F , N 0 3 - , S 0 4 ' l 

Metals 
(As, Cd, K, Se) 

Orthophosphate 

Total Phosphorus 

(Slag Pit Sump only) 

Elemental Phosphorus 

(Pond BS and Slag Pit 
Sump only) 

Reconunended Container 

1-liter polyethylene bottie 

1-liter polyethylene bottle 

2 1-liter polyethylene 
botties 

1-liter polyethylene bottie 

1-liter polyethylene bottle 

y2-liter amber glass bottie; 

zero head space 

Preservative 

H2SO4 to pH<2; Cool to 4°C 

Cool to 4°C 

HNO3 to pH<2', Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Maximum Holding Time 

28 days 

6 months 

6 months 

48 hours 

30 days 

5 days for extraction 

' If field filtered due to turbidity the sample will be preserved with HNO3 to pH<2. 

6.1 Sample Handling 

Pre-cleaned sample containers will be used for sample collection. Preservatives, if reqiiired, will 
be added to the containers prior to shipment of the sample containers to the laboratory. 

6.2 Sample Custody 

6.2.1 Custody Seals. 

Custody seals will be used to preserve the integrity of each sample container and cooler from the 
time it is collected until it is opened by the laboratory. A custody seal will be placed on each 
sample container after collection such that it must be broken to open the container. Two or more 
custody seals will be signed, dated, and placed on the front and back of the sample cooler lid 
prior to tiansport. 

6.2.2 Chain-of-Custody Records. 

Chain-of-custody forms will be used for all samples delivered to the laboratory to ensure that the 
integrity of the samples is maintained. Each form will include the following information: 

• Sample number. 
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Date of collection. 

Time of collection. 

Analytical parameter. 

Method of preservative. 

Number of sample containers. 

Shipping arrangements and airbill number, if applicable. 

Recipient laboratory. 

Signatures of parties relinquishing and receiving the sample at each transfer point. 

Whenever a change of custody takes place, both parties will sign and date the chain-of-custody 

form, with the relinquishing person retaining a copy of the form (in the case of a commercial 

carrier, such as Federal Express, the relinquishing person should note the carriers unique 

identification for the shipment on the chain-of-custody form). The party that accepts custody will 

inspect the custody form and all accompanying documentation to ensure that the information is 

complete and accurate. Any discrepancies will be noted on the chain-of-custody form. 

6.3 Sample Shipment 

All sample containers will be placed in a strong, outside shipping container. The following 
outiines the packaging procedures that will be followed. 

1. When ice is used, secure the drain plug of the cooler with fiberglass tape to prevent 
melting ice from leaking out of the cooler. 

2. Line the cooler with bubble wrap, as needed, to prevent breakage during shipment. 

3. Check screw caps for tightness and, if not full, mark the sample volume level of 
liquid samples on the outside of their sample bottles with indelible ink. 

4. Custody-seal all container tops. 

5. Affix sample labels onto the containers and write sample number on container with 
indelible ink. 

6. Wrap all sample containers in bubble wrap, as needed, to prevent breakage. 
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All samples will be placed in coolers with the appropriate chain-of-custody form. All forms will 
be enclosed in a large plastic bag and affixed to the underside of the cooler lid. Empty space in 
the cooler will be filled with bubble wrap or Styrofoam peanuts to prevent movement and 
breakage during shipment. Ice used to cool samples will be placed on top and around the 
samples to chill them to the correct temperature. Each ice chest will be securely taped shut with 
nylon strapping tape; and custody seals will be affixed to the front and back of each cooler lid. 

6.4 Sample Analysis 

Required sample analyses and methods are summarized in Table 5. 

7. DISPOSAL OF WASTE 

In the process of collecting groundwater samples, different types of potentially contaminated 
wastes will be generated. The expected wastes are: 

• Used personal protective equipment (PPE). 

• Disposable sampling equipment. 

• Decontamination fluids. 

• Purged groundwater. 

This section describes the procedures that will be followed to handle these wastes. The 
procedures have enough flexibility to allow the sampling team to use its professional judgment 
on the proper method for the disposal of each type of waste generated at each sampling location. 

7.1 Used PPE and Disposable Sampling Equipment 

Used PPE and disposable equipment will be bagged and accumulated in a dumpster onsite for 
disposal in an onsite or off-site landfill. Any PPE and disposable equipment that could be 
considered reusable will be rendered inoperable before disposal. 

7.2 Disposal of Decontamination Fluids and Purged Groundwater 

Decontamination fluids and purged groundwater will be containerized, if necessary, and 
either treated onsite or managed appropriately in compliance with RCRA regulations. Due 
to the low levels of contaminants in groundwater (i.e., analytical results of previous 
groundwater samples have not exceeded the Toxicity Criteria presented in 40 CFR Part 261 
Subpart C), the decontamination fluids and groundwater will be managed as non-hazardous 
waste water. 
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TABLE 5 

SUMMARY OF REQUIRED ANALYSES 

Parameter 

Ammonia 

Potassium 

Chloride 

Fluoride 

Metals (As, Cd, Se) 

Nitrate 

Total Phosphorus 

Orthophosphate 

Phosphorus (P4) 

Sulfate 

Method Number 

350.3* (a) 

6010B (b) 

325.3* (a) 

340.2* (a) 

6010B (b) 

353.2* (a) 

365.4 (a) 

365.2* (a) 

7580 

375.4* (a) 

Method Type 

Potentiometric, Ion 
Selective Electrode 

Inductively Coupled 
Plasma Atomic Emission 
Spectrometry 

Titrimetric (mercuric 
nitrate) 

Potentiometric, Ion 
Selective Electrode 

Inductively Coupled 
Plasma Atomic Emission 
Spectrometry 

Colorimetric (brucine 
sulfate) 

Colorimetric 

Colorimetric (ascorbic 
acid) 

Gas Chromatography/ 
Mass Spectrometi7 

Gravimetric 

Method Detection 
Limit (ppm) 

0.2 

5 

all ranges 

0.1 

0.005,0.005,0.005 

0.1 

0.1 

0.1 

0.00005 

5 

(a) Methods for Chemical Analysis of Water and Wastes, EPA -600/4-79-020, Revision, March 1983. Method 300.0A or 
SW-846 Method 9056 may be used as an altemate method, if appropriate. 

(b) Test Method for Evaluating Solid Waste, EPA SW-846, Third Edition, Update III, as revised through 1997. 

No equivalent SW-B46 method 

8. References 

EPA, 1995. "Ground Water Sampling - A Workshop Summary", EPA/600/R-94/205, January 
1995. 
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Field Sampling Plan for RCRA Groundwater Monitoring 

APPENDIX A 

WELL CONSTRUCTION SUMMARIES 

AND 

WELL COMPLETION DIAGRAMS 
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Tables 2A through 2H present a summary of well constraction details. The Geologic 
Drill logs appear as an Appendix A in the appropriate Closure Plan. 

WMU#3(Pondl5S) 

TABLE2A 

WELL CONSTRUCTION SUMMARY 

Well 
ID 

165 

113 

115 

166 

Northing 

449,237 

449,982 

450,000 

450,004 

Easting 

551,986 

552,482 

552,938 

552,802 

Top of 
Ca.sing 
Elevation 
(FTMSL'̂ ) 

4,464.2 

4,463.0 

4,469.7 

4,467.4 

Depth to 
Screen 
(ft#) 

85.0 

82.2 

118.5 

85.5 

Depth to 
Filter 
Pack 
(ft#) 

80.7 

77.0 

109.0 

82.0 

Total 
Depdi of 
Well 
(ft#) 

97.0 

94.5 

131.0 

98.0 

Total 
Depth 
Explored 
(ft#) 

97.2 

97.0 

140.0 

99.0 

Depth to 
Ground
water 
(ft#)* 

65.17 

64,5 

71.62 

69.33 

Well Dia
meter 
(inches) 

4 

4 

4 

4 

Determined in November 1997 and reported in RCRA Interim Status 1997 Groundwater Monitoring Assessment, February 
1998. 
Feet Above Mean Sea Level 
Feet Below Ground Surface 

WMU #5 (Slag Pit Sump) 

TABLE2B 

WELL CONSTRUCTION SUMMARY 

WeU 
ID 

121 

108 

122 

123 

Northing 

451,767 

452,317 

452,470 

452,221 

Easting 

556,106 

556,574 

556,282 

557,000 

Top of 
Casing 
Elevation 
(FIMSL'̂ ) 

4,485.6 

4,482.4 

4,475.9 

4,484.1 

Depth 
to 
Screen 
(ft#) 

106.0 

97.6 

101.5 

106.5 

Depdi 
to Filter 
Pack 
(ft#) 

96.0 

91.0 

90.0 

99.0 

Total 
Depth 
of Well 
(ft#) 

118.5 

110.1 

113.0 

118.5 

Total 
Depth 
Explored 
(ft#) 

120.0 

150.0 

121.5 

121.2 

Depth to 
Ground
water (ft#)* 

89.1 

87.3 

80.6 

88.8 

1 
Well 
Diameter 
(inches) 

4 

4 

4 

' 

Determined in October 1997 and reported in RCRA Interim Status 1997 Groundwater Moiiitoring Assessment, February 1998. 
Feet Above Mean Sea Level 
Feet Below Ground Surface 
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WMU #7 (Pond 8S) 

TABLE2C 

WELL CONSTRUCTION SUMMARY 

Well 
ID 

158 

155 

156 

157 

183 

Northing 

450,028 

450,433 

450,419 

450,430 

450,018 

Easting 

554,945 

554,399 

554,633 

554,875 

554,928 

Top of 
Casing 
Elevation 
(FIMSL'^) 

4,496.1 

4,491.2 

4,494.6 

4,502.3 

4,497 

Depdi 
to 
Screen 
(ft#) 

135.8 

110.2 

111.0 

121.0 

100.0 

Depth 
to Filter 
Pack 
(ft#) 

130.5 

105.0 

105.0 

16.0 

95.0 

Total 
Depth 
of Well 
(ft#) 

148.8 

122.7 

124.0 

133.5 

117.9 

Total 
Depfli 
Explored 
(ft#) 

149.0 

123.6 

124.1 

134.5 

119.7 

Deptii to 
Ground
water (ft#)* 

97.2 

93.3 

96.6 

104.5 

95.7** 

Well Diam
eter (inches) 

4 

4 

4 

4 

4 

• Determined in October 1997 and reported in RCRA Interim Status 1997 Groundwater Monitoring Assessment, February 
1998. 

• ** Based on well development field notes. 
'̂  Feet Above Mean Sea Level 
# Feet Below Ground Surface 

WMUs #8 AND #11 (PHASE IV PONDS AND POND 8E) 

TABLE2D 

WELL CONSTRUCTION SUMMARY 

Well 
ID 

104 

131 

114 

167 

168 

Northing 

450,146 

450,212 

449,849 

449,404 

450,082 

Eastii^ 

554,270 

553,743 

553,030 

554,015 

553,286 

Top of 
Casing 

Elevation 
(KIMSL'^) 

4,487.0 

4,486.2 

4,470.8 

4,492.6 

4,474.3 

Depth to 
Screen 

(ft#) 

96.5 

153.9 

116.7 

116.5 

75.5 

Depth to 
Filter 
Pack 
(ft#) 

88.0 

147.0 

112.0 

113.5 

71.0 

Total 
Depth of 

WeU 

(ft#) 

109.0 

165.6 

129.0 

139.0 

93.0 

Total 
Depth 

Explored 
(ft#) 

110.0 

167.0 

141.5 

139.0 

93.5 

Depth to 
Ground

water 
(ft#)* 

87.0 

87.3 

71.0 

91.4 

74.4 

WeU 
Diameter 
(inches) 

4 

4 

4 

4 

' 

Determined in November 19% and reported in RCRA Interim Status 1996 Groundwater Monitoring Assessment, Febniary 
1997. 

Feet Above Mean Sea Level 
Feet Below Ground Surface 
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WMU #9 (Pond 9E) 

TABLE2E 
WELL CONSTRUCTION SUMMARY 

WeU 
ID 

124 

113 

126 

127 

128 

Northing 

450,362 

449,982 

451,663 

451,068 

450,494 

Easting 

552,029 

552,482 

552,430 

552,687 

552,684 

Top of 
Casing 

Elevation 
(FIMSL'^) 

4,448.4 

4,463.0 

4,556.0 

4,458.2 

4,461.9 

Depth 
to 

Screen 
(fl#) 

72.6 

82.2 

75.5 

77.0 

.84.3 

Depth 
to 

FUter 
Pack 
(ft#) 

66.5 

77.0 

69.0 

72.0 

79.5 

Total 
Depth 
of WeU 

(ft#) 

84.8 

94.5 

88.0 

89.3 

96.5 

Total 
Depth 

Explored 
(ft#) 

85.0 

97.0 

90.0 

90.5 

97.0 

Depth to 
Ground

water 
(ft#)* 

50.2 

63.3 

56.3 

58.9 

62.4 

WeU Dia
meter 

(inches) 

4 

4 

4 

4 

4 

Determined in November 1997 and reported in RCRA Interim Status 1997 Groundwater Monitoring Assessment, Febniaiy 
1998. 
Feet Above Mean Sea Level 
Feet Below Ground Surface 

WMU #10 (POND 16S) 

TABLE 2F 
WELL CONSTRUCTION SUMMARY 

WeU 
ID 

147 

148 

149 

154 

Northing 

450,623 

450,479 

450,047 

449,702 

Easting 

550,769 

551,188 

551,254 

550,198 

Ground 
Elevation 

(Fi'MSL'^) 

4,442.3 

4,445.0 

4,446.3 

4,445.3 

Top of 
Casing 

Elevation 
(Fl'MSL'^) 

4,444.1 

4,446.5 

4,447.3 

4,447.0 

Depth 
to 

Screen 
(ft#) 

70.7 

67.1 

69.3 

73.6 

Depth 
to 

FUter 
Pack 
(ft#) 

65.0 

60.0 

64.0 

68.0 

Total 
Depth 
of WeU 

(ft#) 

83.2 

79.6 

81.8 

81.1 

Total 
Depth 

Explored 
(fl#) 

83.5 

80.0 

BB.5 

83 

Depth to 
Ground

water 
(ft#)» 

42.8 

45.5 

47.0 

44.8 

WeU 1 
Diam
eter 

(mches 
) 

4 

4 

4 

4 

Detennined in October 1997 and reported in RCRA Interim Stahis 1997 Groundwater Monitoring Assessment, February 1998. 
Feet Above Mean Sea Level 
Feet Below Ground Surface 
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WMU #14 (Pond 17) 

TABLE2G 
WELL CONSTRUCTION SUMMARY 

Well 
ID 

171 

172' 

ns"^ 

180" 

Northing 

449,597 

449,272 

449,231 

449,088 

Easting 

551,237 

551,081 

550,172 

550,976 

Top of 
Casing 
Elevation 
(FTMSL'̂ ) 

4,452.4 

4,450.6 

4,452.6 

4,452.8 

Depfli 
to 
Screen 
(ft#) 

76.5 

71.0 

70.0 

52.2 

Depfli 
to 
Filter 
Pack 
(ft#) 

69.0 

69.0 

65.4 

48.7 

Total 
Depfli 
of 
Well 
(ft#) 

89.0 

79.0 

87.8 

65.2 

Total 
Depfli 
Explored 
(ft#) 

89.0 

79.5 

89.0 

65.5 

Depfli to 
Ground
water (ft#)* 

53.4 

51.5 

50.0 

53.5 

Well Diameter 
(inches) 

4 

4 

4 

4 

* Detennined in August 1997, except where noted. 
'̂  Feet Above Mean Sea Level 
# Feet Below Ground Surface 
a - Data for well installed in July 1997. 
b - This is a replacement well near Well 179, screened in the upper coaise-grained layer of the uppermost aquifer. 
c - Data for well instaUed in October 1998. 

WMU #15 (Pond 18 Cell A) 

TABLE2H 
WELL CONSTRUCTION SUMMARY 

Well 
ED 

154" 

174 

177 

178 

Northing 

449,702 

449,233 

450,022 

449,474 

Easting 

550,198 

549,303 

550,106 

550,275 

Top of 
Casing 
Elevation 
(FIMSL'̂ ) 

4,447 

4,446.9 

4,444.6 

4,451.1 

Depfli 
to 
Screen 
(ft#) 

73.6 

75.0 

75.1 

60.0 

Depdi 
to 
Filter 
Pack 
(ft#) 

68.0 

70.1 

71.4 

56.4 

Total 
Depdi 
of 
Well 
(ft#) 

8I.I 

87.9 

88.0 

77.8 

Total 
Depfli 
Explored 
(ft#) 

83.0 

88.0 

88.4 

78.5 

Depfli to 
Groimd
water (ft#)* 

50.0 

50.0 

50.0 

46.5 

1 • 

WeU Diameter 
(inches) 

4 

4 

4 

4 

Determined in October 1998, except where noted. 
Feet Above Mean Sea Level 
Feet Below Ground Surface 
Data for well installed in November 1992. 

Note: Wells 175 and 176 will continue to be part ofthe Pond 18 groundwater monitoring program until 
Pond 18 is closed. 
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WMU #15 (Pond 18) 

TABLE 21 

WELL CONSTRUCTION SUMMARY 

Well 
ID 

154 

174 

175 

1 176 

177 

178 

1 1 

Norfliing 

449,702 

449,233 

449,797 

450,292 

450,022 

449,474 

Easting 

550,198 

549,303 

549,119 

550,019 

550,108 

550,275 

Top of 
Riser 
Ca.sing 
Elevation 
(HMSL'^) 

4,447.0 

4,446.9 

4,443.5 

4,443.1 

4,444.6 

4,451.1 

Depfli to 
Screen 
(ft#) 

73.6 

75.0 

72.0 

74.8 

75.1 

60.0 

Depfli to 
Filter 
Pack 
(ft#) 

68.0 

70.1 

67.0 

70.5 

71.4 

56.4 

Total 
Depfli 
of Well 
(ft#) 

81.1 

87.9 

84.9 

87.4 

88.0 

77.8 

Total 
Depfli 
Explored 
(ft#) 

83 

88 

85 

88 

88.4 

78.5 

Depfli to 
Ground
water 
(fl##)* 

46.9 

43.3 

43.0 

43.3 

44.7 

51.0 

Well 
Diameter 
(inches) 

4 

4 

4 

4 

4 

4 

* Detennined in November 1998 and reported in RCRA Interim Status 1998 Groundwater Monitoring Assessment, February 
1999. 

'* Feet Above Mean Sea Level 
# Feet Below Ground Surface 
## Feet Below Top of Riser Casing Elevation 

Note: Wells 175 and 176 will continue to be part ofthe Pond IB groimdwater monitoring program until 
Pond IB is closed. 
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WMU # 3 (POND 15S) 

WELL COMPLETION DIAGRAMS 



MONITORING WELL 
PROJECT 

EMF POCATELLO. ID 113 
M i HQ. 

21372 

SITE 

North of Pond ISS 

COOKOlNATcS a n o / o r S T A T I O N I N C S 

N 449,982.1 E 552,482.1 

10-15-90 

COHPLETED 

10-16-90 

PREPARES BT 

Garrett Day 

RErERENCE POINT FOR MEASUSEMEMTS 

Top of PVC casing(Water level) 

fGCvcSM T7cn r.FOlOCIC LCG> 

See Boring Logs. 

NOT TO SCALE 

upxiate: t - M - n 

Tenplate: ?JELLQC 

^ 

W" 
.--ITi 

•r-r*-

:•••== ••!:* 

ŵ  
m 

. • ^ • • • . • * : 

\ -

• T O P O F STJRTACE CASING 

• T O P o r RISER C A S a i G — 
GfJgVHI? Sy^F,«>K 

SURFACE CASING 

OIAMETER/TTPE: 

8"/ 
Steel with locking lid 

• B O T T O M O F S t m F A C E CASING 

BACXFILL MATERIAL TTPE 

Cement • Bentonite Grout 

R I S E S CASING 

OIAMETER/TTPE: 

4"/Schedule 40 PVC 

•TOP OF SEAL 

AMNULAR SEAL TTPE 

Bentonite Slurry 

• T O P O F F I L T E R P A C K 
FILTER P A S TTPE 

Silica sand 10-20 & 20-40 

" T O P O F SCREEN 

SCXEEM 

OIAMETEX: 4 " 

"PE-Sch. 40 PVC/Machine Cat 
OPEHIHG UIOTH: 0 . 0 2 0 " 

• B O T T O M OF SCREEK 

" B O T T O M OF STJMP 

" B O T T O M OF HOLE 

• H O L E D L ^ M E T E R : 1 0 " 

NOT TO S C A L E 

OEPTH 
(FT) 

2.1 
1.8 
0.0 

ELEV. 
(FTMSL) 

4463J 
4463.0 
4461J 

2.9 

73.0 

• 77.0 

4458.2 

4388J 

4384.2 

-• 

82.2 4379.0 

91.7 

94.5 

*{ 97.0 

4369.5 

4366.7 

4364J 



MONITORING WELL 
psojEcr 

EMF POCATELLO. ID 
b^LL HO. 

115 
JOB NO. 

21372 

SITE 

Northeast of Pond 15S 

COOROiNATES a n d / o r STATIONINGS 

N 449,999.6 E 552,938.2 
'CUN 

^ -15 -90 

COMPLETED 

10-15-90 

PREPARED BT 

Curtis Obi 

REFERENCE POUT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

fGgW=?Al T7gn CgQlRGTr 1 OG^ 

See Boring Logs. 

NOT TO SCALE 

UpeSate: 8-12-92 

T o r o l a t e : 2UHLL0G 

a 

• ^ 

•TOP OF StJRFACE CASING 

• TOP OF RISER CASING " — 
GROUND SU<;t»Gg 

SURFACE CASING 

OIAMETER/TTPE: 

8"/ 
Steel with locking lid . 

"BOTTOM OF S U R F A C E CASING 

BACXFILL MATERIAL TTPE 

Cement - Bentonite Grout 

RISER CASING 

OIAMETER/TTPE: 

4"/Schedule 40 PVC 

•TOP OF SEAL 

AMNULAR SEAL TTPE 

Bentonite Slurry 

• T O P OF F I L T E R P A C K 
FILTER PACX TTPE 

Silica sand 10-20 & 20-40 

" T O P OF S C R E E N 

SCREEN 

OIAMETEB: 4<i 

"PE=Sch. 40 PVC/Machine Cut 
OPEHIHG UIOTH: 0 . 0 2 0 " 

"BOTTOM O F S C R E E N 

"BOTTOM OF SUMP 

"BOTTOM O F H O L E 

• HOLE D I A M E T E R : 1 0 " 

NOT TO SCALE 

OEPTH 
(FT) 

2.2 
2.0 
0.0 

2.8 

105.0 

109.0 

4464.9 

118.5 

128.5 

131.0 

140.0 

4362.7 

4358.7 

4349.2 

4339.2 

4336.7 

4327.7 



MONITORING WELL 
JOB MO. 

21372 
BEGUN 

8-25-95 

SITE 

PROJECT 

EMF POCATELLO. ID 

FMC Corporation 
COMPLETED 

8-25-95 

PREPARED BT 

Curtis Obi 

COCRDINATES sno/or STATIONING 

N 449,237 E 551,986 

WELL NO.""" 

165 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC Casing-Water Levels 

CnFNFBAI T7FD GgQlOGIC LOGI 

See Geologic 
DriU Log for Details. 

Update: 10-19-95 
Teirplate: 2UELL0G 

T O P OF S U R F A C E CASING 

1 _ « — T O P O F R I S E R C A S I N G — 

SI: 

?:•:• 

GRWNP SVRFACE 

SURFACE CASING 

OIAMETER/TTPE: 

8"/ 
Steel -with Locking Lid 

" B O T T O M O F S T J R F A C E C A S I N G 

BACKFILL MATERIAL TTPE 

Cement-Bentonite Grout 

RISER CASIMG 

OIAMETER/TTPE: 

4"/Schedule 40 PVC 

T O P O F SEAL 

ANNULAR SEAL TTPE 

Bentonite Slurry 

• T O P O F FILTER PACK 
FILTER PACK TTPE 

CSSI 16-30 Silica Sand 

" T O P O F SCREEN 

SCREEH 

OIAMETER: 4 " 

"PE'-Schedule 40 PVC machine-cut 
OPEHIHG UIOTH: 0 . 0 2 0 " 

" B O T T O M OF SCREEN 

" B O T T O M OF SUMP 

" B O T T O M OF HOLE 

"HOLE DIAMETER: I Q " 

NOT TO SCALE 

OEPTH 
(FT) 

2.9 
2.5 
0.0 

2.1 

70.7 

80.7 

85.0 

95.0 

97.0 

97.2 

ELEV. 
(FTMSL) 

4464.6 
4464.2 
4461.7 

4459.6 

4391.0 

4381.0 

4376.7 

4366.7 

4364.7 

4364.5 



MONITORING WELL 
JOS NO. 

21372 
BEGUN 

8-27-95 

SITE 

PROJECT 

E M F POCATELLO. ID 

F M C Corporation 
COMPLETED 

8-27-95 

PREPARED BT 

Curtis Obi 

COORDIHATES and/or STATIONING 

N 450,004 E 552,802 

WELL N0."~" 

166 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC Casing-Water Levels 

CGg>IERALT7gP GgOLOGIC LOO 

See Geologic 
Drill Log for Details. 

Upda te : 10 -19 -95 

T e n p l a t e : aW'ELLOG 

: ; ^ ! i ; 
• • • : * 

TOP OF StJRFACE CASING 

TOP OF RISER CASING — 
GRWNP SURFACE. 

SURFACE CASING 

DIAMETER/TTPE: 

8"/ 
Steel with Locking Lid 

" B O T T O M O F S U R F A C E C A S I N G 

BACKFILL MATERIAL TTPE 

Cement-Bentonite Grout 

RISER CASING 

OIAMETER/TTPE: 

4"/Schedulc 40 PVC 

• T O P O F S E A L 

ANNULAR SEAL TTPE 

Bentonite Slurry 

• T O P O F F I L T E R P A C K 
FILTER PACK TTPE 

CSSI 16-30 Silica Sand 

"TOP OF SCREEN 

SCREEH 

OIAMETER: 4 " 

T^P2:Schedule 40 PVC mach ine -cu t 
OPEHIHG UIOTH: 0 . 0 2 0 " 

"BOTTOM OF SCREEN 

" B O T T O M O F S U M P 

" B O T T O M O F H O L E 

• H O L E D I A M E T E R : 1 0 " 

NOT TO SCALE 

OEPTH 
(FT) 

2.7 

2.0 
0.0 

2.3 

72.0 

82.0 

85.5 

95-5 

98.0 

99.0 

ELEV. 
(FTMSL) 

4468.1 
4467.4 
4465.4 

4463.1 

4393.4 

4383.4 

4379.9 

4369.9 

4367.4 

4366.4 



WMU # 5 (SLAG PIT SUMP) 

WELL COMPLETION DIAGRAMS 



JOBNO. 

20906 

MONITORING WELL 
PRSEZT 

•Errr 
E M F POCATELLO, ID 

I & M W I K A T E S and I or STATIiMiKtfi 

N 452,316 J : E 556,573.7 

WELL NO. 

108 

w a s t s i — 

10-12-90 

Northeast of Slag Pit Sump 
icconrrec" 

10-12-90 

PREPXREB^r iREPeftENee K I N T P M UEASUfteM&irs 

Cur t i s Obi Top of PVC casing (water level) 

(GENERALIZED GEOLOGIC LOG) 

Sec Boring Logs. 

NOT T O SCALE 

UpdaKApr22.199e 

ftapon Fame EMF-WELLOGZ 

TOP OF SURFACE CASING 

TOPOFRISERCASING — 
GROUND SURFACE 

SURPACE CASIN& 

DIAMETER: 8" 

TYPE: S t ed with loddBg lid 

BOTTOM a e SURFACE CASING 

BACKPILL MATERIAL TYPE 

Cement • Bentonite Groat 

RISER CASINS 

DIAMETER: 4 " 

TYPE: Scfaednle 40 PVC 

TOP OF SEAL 

AisiNULAR SEAL TYPE 

Bentonite Shirry 

TOP OTFILIER PACK 
FILTER PACK TYPE 

Silica sand 10-20 &2(M0 

TOP OF SCREEN 

SCREEN ~ 

DIAMETER: 4 " 

TYPE: Scfa.40PVC/MachuieCat 

OPENING WIDTH: 0.020" 

TYPE: 

BOTTOM OF SC3?EEN 

BOTTOM OF SUMP -

BOTTOM OF HOLE -

HOLE DLAMETER: 10-incfaes 

N O T T O S C A L E 

OEPTH 
(FT) 
-2J 

•2.1 

0.0 

2.1 

VTJO 

91 J> 

97.6 

107.6 

110.1 

150.0 

ELEV. 
(FTMSL) 
448235 

4482.4 

4480J 

44T7.6 

4393.3 

4389J 

4382.7 

4372.7 

4370.2 

4330.3 



R S f f T R s : — p r r r 
20906 

^ S S R tCOMPLETEb IPAEPAREDfiV 

10-10-90 10-10-90 Curtis Obi 

MONITORING WELL 
PftOJSCT 

EMF POCATELLO, ID 

Southwest of Slag Pit Sump 

jCUAOMATES and I or STATIMINc^ 

N 451,766.8 : E 556,105.7 

WELL NO. 

121 

|H£refteNee KmtT POA MeASUREMENTS 

Top of PVC casing (water level) 

(GENERAUZEO 6EOLOGIC LOG) 

See Bor ing Logs . 

N O T T O S C A L E 

UpdBKApr2Z.ia9e 

RipertFeim: anF-WELLOGZ 

TOP OF SURFACE CASING 

T O P O F R I S E R C A S I N G — 
GROUND SURFACE 

SURPACE CASINfi 

OIAMETER: 8 " 

TYPE: S t e d witfa l o d d n g Ud 

BOTTOM O F S U R F A C E CASING 

BACKPILL MATERIAL T Y P E 

C e m e n t • Ben ton i t e G r a n t 

RISER CA5IN& 

DIAMETER: 4 " 

TYPE: Scfaednle 40 P V C 

T O P O F SEAL 

ANNULAR SEAL T Y P E 
Bentoni te S h i r r y 

T O P O F FILTER P A C K 
FILTER PACK TYPE 

Saiica sand 10-20 & 20-40 

T O P O F SCREEN 

SCREEN 
DIAMETER: 4 " 

TYPE: Scfa. 4 0 PVOMacfafaie C n t 

OPENING WIDTH: 0.020" 

TYPE; 

BOTFOM (»=SC3iEEN 

Barn»icffsuMP -

BOTTOM Cff H O L E -

HOLE DIAMETER: 104ncfaes 

N O T T O S C A L E 

OEPTH 
(FT) 
•23 
•Zl 
0.0 

2.7 

92.0 

96.0 

106.0 

116.0 

118.5 

120X 

ELEV. 
(FTMSL) 
4485.76 

4485.58 

4483.5 

4480.8 

4391.5 

4387.5 

4377.5 

43673 

4365.0 

43633 



UCAM.— 

20906 

MONITORING WELL 
IPflOJEcr 

rare-
E M F POCATELLO, ID 

ICMRDihlATES and / or STAIUNlt^fi 

N 452,470.2 : E 556,282.4 

WELL NO. 

122 

PE5DR 

10-11-90 10-11-90 

North of Slag Pit Sump 
P R E R W E B W lAEPEftENCE KiNT P M MEASUAEMEKfTS 

Curtis Obi Top of PVC casing (water level) 

(GENERALIZED GBX.OGIC LOG) 

See Boring Logs. 

NOT T O SCALE 

UpaM:A«r2Z.19Se 

Rapon FoniK BilP-WEaOG2 

TOP OF SURFACE^iSASING 

TOPOFRISERCASING — 
GROUND SURFACE 

SURPACE CASIN& 

DIAMETER: 8" 

TYPE: S ted witfa locking lid 

BOTTOM OF SURFACE CASING 

BACKPILL MATERIAL TYPE 

Bt - Bentonite Groat 

RISER CASING 

DIAMETER: 4 " 

TYPE: Scfaednle 40 PVC 

TOP C F SEAL 

ANNULAR SEAL TYPE 
Bentonite Slurry 

TOP OT FILTER PAC3C 

FILTER PACK TYPE 

Silica sand 10-20 &2<M0 

T0P0FSC31EEN 

SCREEN 

OIAMETER: 4 " 

TYPE: Scfa. 40 PVC/Macfaine Cut 

OPENING WIDTH: 0.020" 

TYPE: 

BOTTOM OT SCREEN 

BOTTOM OT SUMP -

BOTTOMOTHOLE -

HOLE DIAMETER: 10-indies 

NOT TO SCALE 

DEPTH 
(FT) 
-2.2 

-2J> 

0.0 

23 

86.0 

90.0 

1013 

1113 

1133 

1213 

ELEV. 
(FTMSL) 
447&1 

4475.W 

4473.9 

447L1 

4387.9 

43833 

4372.4 

4362.4 

43603 

4352.4 



MOfiNO.— 

20906 

MONITORING WELL 
PfiSEcr 

EMF POCATELLO, ID 
WELL NO. 

123 
isnr 

SESIW 
Northeast of Slag Pit Sump 

tC/UnLTO) IPAEAAREbgY 

jCflOWiNATES and / or STATIOMINfi 

N 452,2213 ; E 557,000.1 
IREPEftEt^E POINT POft MgASUftBylEMTS 

Top of PVC casing (water level) 10-13-90 10-13-90 Curtis Obi 

(GENERAUZEO GEOLOGIC LOG) 

See Boring Logs. 

N O T T O SCALE 

Updac Apr 22.1998 

Ropoft Fomr EMF-weX0G2 

TOPOT-SURFACE CASING 

TOP OT RISER CASING — 
GROUND SURFACE 

SURPACE CASING 

OIAMETER: 8" 

TYPE: S ted witfa locking lid 

BOTTOM OF SURFACE CASING 

BACKPILL MATERIAL TYPE 

Cement • Bentonite Gront 

RISER CASING 

DIAMETER: 4 " 

TYPE: Scfaednle 40 PVC 

TOPOTSEAL 

ANNULAR SEAL TYPE 
Bentonite Shirry 

TOPOTFILTERPACK -
FILTER PACK TYPE 

Silica sand 10-20 & 20-40 

TOP OF SCREEN 

SCREEN 
DIAMETER: 4 " 

TYPE: Scfa.40PVC7MacfaineCnt 

OPENING WIDTH: 0.020" 

TYPE: 

BOTTOM OF SCREEN 

BOTTOM OF SUMP -

BOTTOM OF HOLE -

HOLE DIAMETER: 10-incfaes 

NOT T O S C A L E 

DEPTH 
(FT) 
•23 

•2J 

0 3 

2.7 

95.0 

99.0 

1063 

116.0 

1183 

121.2 

ELEV. 
(FTMSL): 
4484.29 

4484.U 

4482.0 

44793 

43873 

4383.0 

43753 

4366.0 

43633 

4360.8 



WMU # 7 (POND 8S) 

WELL COMPLETION DIAGRAMS 



jpftOjEtT 

MONITORING WELL EMF POCATELLO, ID 
COORDINATES and I or STAYtONINia 

N 450,432.7 : E 554,398.5 

WELL NO. 

155 
XSNO. SfTE" 

li ;0906 FMC Corporation 

Curtis Obi 

AEPEAENOE POINT POR MEASUREMENTS iUN 

9-6-95 

raiaPLSTEB" 

9-6-95 Top of PVC Casing-Water Levels 

(GENERALIZED GEOLOGIC LOG) 

See (Geologic 

Drill Log for Details. 

Upaaie:0ct l3.1997 

Report F o m : EMF-WE1XCX32 

TOP OF SURFACE CITING 

TOPOFRISERCASING — 
GROUND SURFACE 

SURPACE CASING 

DIAMETER: 8" 

TYPE: Sted witfa Locking Lid 

BOTTOM OF SURFACE CASING 

B A C K P I L L MATERIAL TYPE 

Cement-Bentonite Gront 

RISER CASING 

DIAMETER: 4 " 

TYPE: Schednle 40 PVC 

TOP OF SEAL 

ANNULAR SEAL TYPE 
Bentonite Shmy 

TOP OF FILTER PACK 

FILTER PACK TYPE 

<::SSI 16-30 snica Sand 

TOPOFSC31EEN 

SCREEN 
DIAMETER: 4 " 

TYPE: SdiednIe40PVCniachine<nt 

OPENING WIDTH: 0.020" 

TYPE: 

BOTTOM OF SC3iEEN 

BOTTOM OF SUMP -

BOTTOM OF HOLE -

HOLE DIAMETER: 10-nicfaes 

NOT TO SCIALE 

DEPTH 
(FT) 

-3J 

-2.2 

0 3 

ELEV. 
(FTMSL) 

4492.1 

4491.21 

4489.0 

1^ 

95.0 

105.0 

110.2 

120.2 

122.7 

123.6 

4487.1 

4394.0 

4384.0 

43783 

4368.8 

43663 

4365.4 



MONITORING WELL 
PROJECT 

EMF POCATELLO. ID 

WELL NO. 

156 
JOB NO. 

21372 

SITE 

FMC Corporation 

COORDINATES and /o r STATIONING 

N 450,419 E 554,633 
BEGUN 

9-9-95 

COHPLETED 

9-9-95 

PREPARED BY 

Curtis Obi 

REFERENCE POINT FOR NEASUREHENTS 

Top of PVC Casing-Water Levels 

fCFHFRALlZro GFOLOGIC LOG^ 

See Geologic 
Drill Log for Details. 

Update: 10-19-95 

Tenplate: 2UELL0G 

•X- i •-•••• 

t 

i : - : - : - 1 •:-:• 
• - . » . •-

• T O P OF S in tFACE CASING 

T O P O F R I S E R C A S I N G — 
GRQUHP. SURFACL. 

SURFACE CASING 

DIAMETERAYPE: 

Steel with Locking Lid 

BOTTOM OF StJBFACE CASING 

BACKFILL NATERlAL TYPE 

Cement-Bentonite Grout 

RISER CASING 

DIAMETER/TYPE: 

4"/Schedule 40 PVC 

T O P OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Slurry 

T O P OF FILTER PACK 
FILTER PACK TYPE 

Brady 16-30 Silica Sand 

T O P OF SCREEN 

SCREEN 

DIAMETER: 4 " 

TYPEiScheduIe 40 PVC machine-cut 
OPENING UIOTH: 0 . 0 2 0 " 

BOTTOM OF SCREEN 

BOTTOM OP Stn^lP 

• BOTTOM OF HOLE 

HOLE DIAMETER: 1 0 " 

NOT TO S C A L E 

DEPTH 
(FT) 

2.9 
2.5 
0.0 

2.1 

95.0 

105.0 

111.0 

121.0 

124.0 

124.1 

ELEV. 
(FTNSL) 

4495.0 
4494.6 
4492.1 

4490.0 

4397.1 

4387.1 

4381.1 

4371.1 

4368.1 

4368.0 



MONITORING WELL 
PROJECT 

EMF POCATELLO, ID 

WELL NO. 

157 
JOB NO. 

21372 

SITE 

FMC Corporation 

COORDINATES and /o r STATIONING 

N 450,430 E 554,874 
BEGUN 

9-7-95 

COHPLETED 

9-8-95 

PREPARED BY 

Curtis Obi 

REFERENCE POINT FOR NEASUREHENTS 

Top of PVC Casing-Water Levels 

fGENERALI2H) GEOLOGIC LOO 

See Geologic 
Drill Log for Details. 

U p d a t e : 10-19-95 

T e m p l a t e : 2UELL0G 

f-:-:i-:-:-

•: I -:-:-: 

# 

•y.p. 

mm 
• • • • • • . i i ' 

"•'•ii:, 
•:•". I :-x 

•'•'•̂ Pii'-

i4-

• TOP OF SURFACE: CASING 

"TOPOFRISERCASING — 
GROUND SURFACE 

SURFACE CASING 

DIAHETER/TYPE: 

8 7 
Steel with Locking Lid 

BOTTOM OF SURFACE CASING 

BACKFILL NATERlAL TYPE 

Cement-Bentonite Grout 

RISER CASING 

DIAMCTERAYPE: 

47Schedule 40 PVC 

TOP O F SEAL 

ANNULAR SEAL TYPE 

Bentonite Slurry 

• TOP OF FILTER PACK 
FILTER PACK TYPE 

CSSI & Brady 16-30 Silica 

• TOP OP SCaiEEN 

SCREEN 

DIAMETER: 4 " 

TYPE^Schedule 40 PVC machine-cut 
OPENING UIDTH: 0 . 0 2 0 " 

BOTTOM OF SCaiEEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

• HOLE DIAMETER: 1 0 " 

NOT TO SCALE 

OEPTH 
(FT) 

2.8 
2.1 
0.0 

2.2 

106.0 

116.0 

121.0 

131.0 

133.5 

134.5 

ELEV. 
(FTNSL) 

4503.0 
4502J 
4500.2 

4498.0 

4394.2 

4384.2 

4379.2 

4369.2 

4366.7 

4365.7 



MONITORING WELL 
PROJECT 

EMF POCATELLO. ID 

WELL NO. 

158 
JOB NO. 

21372 

SITE 

FMC Corporation 

COORDINATES a n d / o r STATIONING 

N 450,028 E 554,945 
BEGUN 

6-23-93 

COHPLETED 

6-24-93 

PREPARED BY 

Dave Kyllonen 

REFERENCE POINT FOR NEASUREHENTS 

Top of PVC - Water levels 

fGENERALlZED GEOLOGIC LOG^ 

See Geologic 
Drill Log for Details 

Update: 9-8-93 

Template: 2UELL0G 

•:-:•: i: 
;-:-:i-: 
•:-:•: i : 
• • • : - : i -

:-:-:• i, K 

• • • y . m . 

.-.-.• g •.-.• 

x"r-1X" 

:<:-: IS: 
'••-•^"-

£ • T O P O F S U R F A C E CASING 

T O P O P R I S E R C A S I N G — 
GROUND SURFACE 

SURFACE CASING 

DIANETER/TYPE: 

8 5/8"/ 
Steel 

• B O T T O M O F S U R F A C E CASING 

BACKFILL MATERIAL TYPE 

Cement-Bentonite Grout 

RISER CASING 

DIAHETER/TYPE: 

4"/Schedule 40 PVC 

TOP OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Slurry 

T O P O F F I L T E R P A C K 
FILTER PACK TYPE 

CSSI 10-20 Silica Sand 

T O P O F S C R E E N 

SCREEN 

DIAMETER: 4 " 

TYPErSchedule 40 PVC Slotted 
OPENING WIDTH: 0 . 0 2 0 " 

B O T T O M O F S C R E E N 

B O T T O M O F S U M P 

B O T T O M O F H O L E 

H O L E D I A M E T E R : 1 0 " 

NOT TO SCALE 

DEPTH 
(FT) 

2.9 
2.1 
0.0 

ELEV. 
(FTNSL) 

4496.9 
4496.1 
4494.0 

2.1 

120.0 

130.5 

135.8 

145.8 

148.8 

149.0 

4491.9 

4374.0 

4363.5 

4358.2 

4348.2 

4345.2 

4345.0 



PRSJECr 

MONITORING WELL 
JOBNO. 

IHoN 

EMF POCATELLO, ID 
IOOOAOINATES and; or STATIONINIS 

N 450,017.7; E 554,927.8 

IWELL NO. 

183 
15iTr 

FMC Pond 8S 
IOOMPLETEO 

10-17-98 

FfiEPAREirBT 

L . R . W e s t 

AEPEA^Ne^ K)INT M A MEA&JAEMENTS-

10-17-98 Top of PVC Casing-Water Levels 

(GENERALIZED GEOLOGIC LOG) 

See Geologic 

Dri l l Log for Details. 

TO SCALE 

Update: Nov 12.1998 

Rapoct Forni: EMF-WEaOG2 

TOP OF SURFACE CASING 

TOPOFRISERCASING — 
GROUND SURFACE 

SURFACE CASING 

DIAMETER: 8-5/8 inch OD 

TYPE: Steel 

BOTTOM OF SURFACE CASING 

B A C K F I L L MATERIAL TYPE 

Cement-Bentonite Groat 

RISER CASING 

DIAMETER: 4 " 

TYPE: Schedule 40 PVC 

TOP OF SEAL 

ANNULAR SEAL TYPE 
Bentonite Slurry 

TOP OF FILTER PACK 
FILTER PACK TYPE 

10-20 CSSI Silica Sand 

T0P0FSC31EEN 

SCREEFT 

DIAMETER: 4 " 

TYPE: Sch. 40 PVC 

OPENING WIDTH: 0.020" 

TYPE: Machine-cnt 

BOTTOM OF SCREEN 

BCrrOMOFSUMP -

BOTTOM OF HOLE -

HOLE DIAMETER: 9 S/S-inches 

NOT TO SCALE 

DEPTH 
(FT) 
-3 

-2.8 

0.0 

2.0 

85.0 

95.0 

100.0 

t15.0 

117.9 

119.7 

ELEV. 
(FTMSL) 
4497J3 

4497 JD 

44943 

4492.3 

4409.3 

4399.3 

4394.3 

4379.3 

4376.5 

4374.6 



WMUs # 8 and #11 

(PHASE IV PONDS and POND 8E) 

WELL COMPLETION DIAGRAMS 



MONITORING WELL 
JOB KO. 

21372 
BEOM 

11-7-90 

PKOIECT 

EMF POCATELLO. ID 
SITE 

NE of Ponds 8E and 11S-14S 
COMPLETED 

11-7-90 

PREPARED BY 

Curtis Obi 

COOaOIMATES ans l /o r STATIOMIUC 

N 450,146 E 554,270 
REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

(•f:FTIFg*LT7gD fiPOl OCTC LOG) 

See Boring Logs. 

Plugged on: 11-6-90 

NOT TO SCALE 

Update: 8-12-92 
Tenplate: 2UELL0C 

Fx- ? Xr 
fX-1 X? 
t;X \ -X 

fcX ^ vv 
t;X ^ ;X 
rX- i Xr 
tX^-S 

:-xl x-

•x-^ :%-a 
x < ^ X-j 

Wi: 

Sill;* 

" T O P O F S U R F A C E CASING 

" T O P O F R I S E R CASING — 
CgQUWD SUBFACS 

SURFACE CASING 

DIANETER/TTPE: 

V I 
Steel with locking lid 

" B O T T O M O F SXntFACE C A S I N G 

BACKFIU MATERIAL TTPE 

Cement - Bentonite Grout 

RISER CASIHG 

OIAMETER/TTPE: 

4-/ScheduIe 40 PVC 

• T O P O F S E A L 

ANNULAR SEAL TTPE 

Bentonite Slurry 

• T O P O F F I L T E R P A C K 
FILTEX PACX TTP6 

Silica sand 10-20 L 20-40 

• T O P O F S C R E E N 

SCREEN 

OIAMETER: 4 « 

TT^^Sch. 40 PVC/Machine Cat 
CPailllG WIDTH: 0 . 0 2 0 " 

• B O T T O M O F S C R E E N 

• B O T T O M O F STJMP 

• B O T T O M O F H O L E 

• H O L E D I A M E T E R ; 1 0 " 

NOT TO S C A L E 

2.6 

84.0 

88.0 

96.5 

106.5 

109.0 

110.0 

4482.0 

4400.6 

4396.6 

4388a 

4378.1 

4375.6 

4374.6 



BEGUN 

ilO-16-90 

MONITGRING WELL 
JOB NO. 

21372 

SITE 

PROJECT 

EMF POCATELLO. ID 

Northeast of Pond ISS 
ICWPLETEO 1 PREPARED BT 

COOROINATES and /op STATIONING 

N 449,849 E 553,030 

10-17-90 Garrett Day 

{ggHESALIZa.CEOLPGIC ISC} 

See Boring Logs. 

NOT TO SCALE 

update: 11-10-93 
Tenplate: 2WELL0C 

^ ^ 

^ 

REFERENCE POIMT FOR »<£ASURa*£IITS 

Top of PVC casingCWater leYcQ 

T O P OF SURFACE CASING 

T O P O F R I S E R C A S I N G — 
SSafflO SURFACg. 

SURFACE CASIHG 

OIAMETER/TTPE: 
8"/ 
Steel witfa locking tid 

• B O T T O M O F SURFACE CASING 

BACXFILL MATERIAL TTPE 

Cement - Bentonite Groat 

RISER CASING 

DIAICTBl /TTPE: 

4-/Sciiednle 40 PVC 

" T O P OF SEAL 

ANNULAR SEAL TTPE 

Bentonite Slurry 

• T O P OF F I L T E R P A C K 
FILTER PACX TTPE 

SiUca sand 10-20 & 20-40 

" T O P O F SCREEN 

SCREEN 

DIAMETEX: 4 " 

"Pe-Sch- 40 PVC/Macfaine Cot 
OPENING UIOTH: 0 . 0 2 0 " 

• B O T T O M O F SCREEN 

B O T T O M O F SUMP 

B O T T O M O F HOLE 

•HOLE DIAMETER; 1 0 " 

NOT TO SCALE 

DEPTH 
(FT) 

2.2 
2.0 
0.0 

2.8 

108.0 

112.0 

116.7 

126.2 

129.0 

1413 

ELEV. 
CFTKSL) 

4470.8 
4470.6 
4468.6 

4465.8 

4360.6 

4356.6 

4351.9 

4342.4 

4339.6 

4327.1 



BEGUN 

tlO-23-90 

MONITORING WELL 
JOS MO. 

21372 

PROJECT 

EMF POCATELLO. ID 
SITE 

N of Ponds 8E and 11S-14S 
COMPLETED 

10-23-90 

PREPARED BT 

Garret t Day 

COOROINATEb a n d / o r S T A T I O N I M C • 

N 450.212 E 553.743 

fCFVFg<LI?FO GEOLOGIC L0G3 

See Boring Logs. 

NOT TO SCALE 

Update: 11-10-93 
Tenplate: 2WELL0C 

~ I r.-.-jL 

• X-: i x-r-
i-x I -x-; 
X- 9 x<-
•X-1X-;' 
i-x i -X-; 
;X- p >X; 
>X ̂  ;X< 
I-X I -x-
X- ? X-: 
• • " • ' ^ • • • ' • ' 

:-x-1 r-
X- i -X 
i-x-: I :-:• 
Xv i X; :X-: i i: 
-I-Z-: ? i-x 
rX< ̂  l->: 

REFERENCE POINT FOR MHASUREMEJlTS 

Top of PVC casingCWater IcTel) 

• T O P O F S U R F A C E C A S I N G 

" T O P O F R I S E R C A S I N G — 
GBOmro SUBFAg 

SURFACE CASING 

OIAMETER/TTPE: 

V I 
Steel with locking lid 

• B O T T O M O F S i m F A C E CA SI N G 

BACXFILL MATERIAL TTPE 

Cement - Bentonite Groat 

RISER CASING 

OIAMETER/TTPE: 

4"/Scfaednle 80 PVC 

T O P O F SEAL 

ANNULAR SEAL HPE 

Bentonite Slnrry 

• T O P O F F I L T E R P A C K 
FILTER PACX TTPE 

SiUca sand 10-20 St 20-40 

~ T O P O F S C R E E N 

SCREEN 

DIANETBt: 4 > 

T^-Sch . 80 PVC/Machine Cat 
OPENING WIDTH: 0 . 0 2 0 " 

• B O T T O M OF SCREEN 

• BOTTOM OF SUMP 

B O T T O M OF HOLE 

• BOLE DIAMETER: 1 0 " 

NOT TO S C A L E 

OEPTH 
CFT) 

1.7 
1.4 
0.0 

2 3 

143.0 

147.0 

153.9 

163.9 

165.6 

167.0 

4481J 

4341.5 

4337.5 

4330.6 

4320.6 

4318.9 

4317.5 



MONITORING WELL 
JOB NO. 

21372 
BEGUN 

8-23-95 

SITE 

PROJEa 

EMF POCATELLO. ID 

CQMPLETB) 

8-24-95 

FMC Corporation 
PREPARED BT 

Cartis Obi 

COORDINATES and/or STATIONING 

N 449.404 E 554,016 
(REFERENCE POINT FOR MEASUREMENTr 

I Top of PVC Casing-Water LereU 

tKPVPtkl T 7 m CFQLOGIC LQG^ 

See Geologic 
Drill Log for Details-

Update: 10-19-95 
Tesplate: 2UEU0G 

l;X I ;X 
X-: i jv 
!-X i -X-
K-: i : « 

e : ^ 

X-i i K-

X-: i I-:-"* 

m^ 

;<-

iii* 

liilii • 

If-

h 

• TOP OF SURFACE CASING 

" T O P O F R I S E R C A S I N G — 
(acmip suBFACg 

SURFACE CASING 

OIAMETER/TTPE: 

V I 
Steel with Locking Lid 

' B O T T O M OF SURFACE CASING 

BACXFILL MATERIAL TTPE 

Ceaent-Beatonite Groat 

RISER CASING 

OIAMETEX/TTPE: 

4"/Scliednle 40 PVC 

' T O P OF SEAL 

ANNUUR SEAL TTPE 

Bentonite Slurry 

' T O P OF FILTER PACK 
FILTEX PAO: TTPE 

CSSI 16-30 snica Sand 

' T O P OF SCREEN 

SCREEN 

OIAICTSt: 4 « 

^^^Schednle 40 PVC machine-cat 
OPENIIC WIDTH: 0 . 0 2 0 " 

• BOTTOM OF SCREEN 

BOTTOM OF S t n t P 

"BOTTOM OF HOLE 

' B O L E DIAMETER: 1 0 " 

NOT TO SCALE 

DEPTH 
<FT) 

2.5 
2.1 
0.0 

2.5 

103.5 

113.5 

4487.6 

4386.6 

4376.6 

116.5 

136.5 

139.0 

139.0 

4373.6 

4353.6 

4351.1 

435ia 



MONITORING WELL 
JOB NO. 

21372 
BEGUN 

8-30-95 

SITE 

PROJECT 

£*fF POCATELLO. ID 

COMPLETES 

8-30-95 

FMC Corporation 
PREPARED BT 

Cartis Obi 

COOROINATES and/or STATIONING 

N 450.082 E 553.286 
REFERENCE POINT FOR NEASUREMEN'TS' 

Top of PVC Casing-Water LCTCIS 

rwniCT«i T7ra cPBLocTe l e c i 

See Geologic 
Drill Log for Details. 

Update: 10-19-95 
TcB la te : 2UELL0C 

mm 

# 

X v g Cv 

:>"i» 
X-> 2 X-
•»: j s=: V.-. a •;-. 
X-:-1 «• 

.:-:-:• | ?:-

: « 

iij.-ii 

iii* 

ill* 

• T O P O F S t n i F A C E CASING 

" T O P O F R I S E R C A S I N G — 
figeutm SURFACg 

SURFACE CASING 

OIAMETER/TTPE: 

V I 
Steel with Locking Lid 

• B O T T O M OF SURFACE CASING 

BACXFIU NATERlAL TTPE 

Cement-Bentonite Groat 

RISER CASINS 

OIAMETER/TTPE: 

4"/SchednIe 40 PVC 

' T O P O F SEAL 

ANNULAR SEAL TTPE 

Bentonite Slurry 

• T O P O F F I L T E R P A C K 
FILTER PACK TTPE 

CSSI 16-30 SlUca Snnd 

T O P O F SCREEN 

SCREEN 

OIAICTES: 4 « 

"•^-Schedule 40 PVC machine-cnt 
aPEKIIC WIDTH: 0 . 0 2 0 " 

• B O T T O M O F S C R E E N 

" B O T T O M OF SXnUP 

' B O T T O M O F B O L E 

' HOLE DIAMETER: 1 0 " 

NOT TO S C A L E 

DEPTH 
CFT) 

2.7 
2 3 
0.0 

23 

61.0 

71Ji 

75J 

ElEV. 

4474J 
4473J 
44714 

4469 J 

4410.6 

4400.6 

4396J 

90.5 

93.0 

93.5 

4381.1 

4378.6 

4378J 



WMU # 9 (POND 9E) 

WELL COMPLETION DIAGRAMS 



BEGUN 

10-15-90 

_{CFHPRALT2ED CFOLOCIC LOG) 

MONITORING WELL 
JOB NO. 

21372 

SITE 

PROJECT 

E M F POCATELLO, ID 

Nor th of Pond I S S 
COMPLETED 

10-16-90 

PREPARED BT 

Gar re t t Day 

COORDINATES a n d / o r STATIONING 

N 449,982 E 552,482 

UELL NO. 

113 

See Boring Logs. 

NOT TO SCALE 

update: 11-10-93 

Teaplate: 2WELL0G 

::Sxi:?x 
-.-.-. g.-.-. -.-.-. g.-.-. -.-.-. g.-.-. -.-.-. g.-.-. 

Mi 
>x-: 4 :-x 

i 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

• T O P O F S U R F A C E CASING 

• T O P O F R I S E R CASING — 
GROUND SURFACE 

SURFACE CASING 

DIAMETER/TTPE: 

8"/ 
Steel w i th locking lid 

• B O T T O M O F S U R F A C E C A S I N G 

BACKFILL MATERIAL TYPE 

Cemen t - Bentonite Grout 

RISER CASING 

DIAMETER/TYPE: 

4 " / S c h e d u l e 40 PVC 

• T O P O F SEAL 

ANNULAR SEAL TTPE 

B e n t o n i t e Slurry 

• T O P O F FILTER PACK 

FILTER PACX TTPE 

Silica sand 10-20 & 20-40 

T O P O F SCREEN 

SCREEH 

OIAMETER: 4 " 

^PE=Sch. 40 PVC/Machine Cut 

OPENING WIDTH: 0.020" 

• B O T T O M OF SCREEN 

• B O T T O M OF STJMP 

• B O T T O M OF HOLE 

H O L E DIAMETER: 1 0 " 

NOT TO S C A L E 

DEPTH 
(FT) 

2.1 

1.8 

0.0 

2.9 

73.0 

77.0 

82.2 

91.7 

94.5 

97.0 

ELEV. 
(riNSL) 

4463J 

4463.0 

4461.2 

4458.2 

4388.2 

4384.2 

4379.0 

4369J 

4366.7 

4364.2 



BEGUN 

10-22-90 

MONITORING WELL 
JOB NO. 

21372 

SITE 

PROJECT 

EMF POCATELLO, ID 

West of Pond 9E 
COMPLETED 

10-22-90 

PREPARED BT 

Garrett Day 

COORDINATES and /o r STATIONING 

WELL NO. 

124 

N 450,362 E 552,029 

fCFMFBALI2ED GEOLOGIC LOG) 

See Boring Logs. 

NOT TO SCALE 

U p d a t e : 8-12-92 

T e n p l a t e : 2UELL0G 

•.-.- I f .-.-.-
>-x i r'.-y. 

!-x f -X-: 

><ii-y--:\ 
.-.-. i -.-.-. 
•X- i!-:-:-

.-.-. i -.-.-3 

X-!' g X-
.-I X-

fx-:-1 •:• 

x-M-x 
x-:jn -
:-x< g >x 
r.-.-. I.-.-. 
•s^ix 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

• TOP OF SURFACE CASING 

• TOP OF RISER CASING — 

GROUND SURFACg. 

SURFACE CASIHG 

DIAMETERATPE: 

8"/ 
Steel with locking lid 

- B O T T O M O F S U R F A C E C A S I N G 

BACXFILL MATERIAL TTPE 

Cement - Bentonite Grout 

RISER CASING 

DIAMETER/TTPE: 

4"/Schedule 40 PVC 

• T O P O F S E A L 

ANNULAR SEAL TTPE 

Bentonite Slurry 

" T O P O F F I L T E R P A C K 
FILTER PACK TTPE 

Silica sand 10-20 & 20-40 

• T O P O F S C R E E N 

SCREEN 

DIAMETER: 4 " 

^E^Sch. 40 PVC/Machine Cut 
OPENING WIDTH: 0 . 0 2 0 " 

• B O T T O M O F S C R E E N 

• B O T T O M O F %\SVXP 

• B O T T O M O F H O L E 

• H O L E D I A M E T E R : 1 0 " 

NOT TO S C A L E 

DEPTH 
CFT) 

2.1 
1.8 
0.0 

2.9 

62.5 

66.5 

72.6 

82.1 

84.8 

85.0 

ELEV. 

CFTMSL) 

4448.7 
4448.4 
4446.6 

4443.7 

4384.1 

4380.1 

4374.0 

4364.5 

4361.8 

4361.6 



BEGUN 

10-16-90 

MONITORING WELL 
JOS NO. 

21372 

PROJECT 

EMF POCATELLO. ID 
SITE 

North of Pond 9E 
COMPLETED 

10-17-90 

PREPARED BT 

Curtis Obi 

COORDINATES a n d / o r STATIONING 

N 451,223 E 552,430 
REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

fGEHggALI7ro GgOLOGIC LOC) 

See Boring Logs. 

NOT TO SCALE 

Update: 8-12-92 

T e n p l a t e : 2WELL0G 

Xr ^ X-I* 
!-x % -X-:J 

>X I rX-. 
X-: 9 X-:-, 
;X I -X;: 

xS i ^ 
•yy.py 
m.pyy 
-X-; 4 !-x -.-.-. g.-.-. mm 
-X< ? •-"-" yyy. g - x r.-.-. g.-.-. 
;.;-:- f •;-;-: 
:-x< ^ :-x 

r • T O P OF SURFACE CASING 

"TOP OF RISER CASING — 
GROUHD SURFACE 

SURFACE CASING 

DIAMETER/TTPE: 

8-/ 
Steel with locking lid 

B O T T O M O F S U R F A C E C A S I N G 

BACKFILL MATERIAL TYPE 

Cement - Bentonite Grout 

RISER CASING 

DIAMETER/TTPE: 

4"/Schedule 40 PVC 

" T O P OF SEAL 

ANNULAR SEAL TTPE 

Bentonite Slurry 

• T O P O F F I L T E R P A C K 
FILTER PACK TTPE 

Silica sand 10-20 & 20-40 

• T O P O F S C a t E E N 

SCREEN 

OIAMETER: 4 " 

TYPE'Sch. 40 PVC/Machine Cut 
OPENING WIDTH: 0 . 0 2 0 " 

• B O T T O M OF SCatEEN 

• B O T T O M OF SUMP 

• B O T T O M OF HOLE 

HOLE DIAMETER: 1 0 " 

NOT TO SCALE 

OEPTH 
CFT) 

2.2 
2.0 
0.0 

2.8 

65.0 

69.0 

75.5 

85.5 

88.0 

90.0 

ELEV. 
CFTMSL) 

4456.2 
4556.0 
4454.0 

4451J 

4389.0 

4385.0 

4378.5 

4368.5 

4366.0 

4364.0 



BEGUN 

10-13-90 

MONITORING WELL 
JOS NO. 

21372 

SITE 

PROJECT 

EMF POCATELLO. ID 

Northeast of Pond 9£ 
COMPLETED 

10-13-90 

PREPARED BY 

Garrett Day 

COORDINATES and/or STATIONING 

N 451.068 E 552,687 

WELL NO."" 

127 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

rGPHFPAl.I7ED GgOLOGIC LOG) 

See Boring Logs. 

NOT TO SCALE 

Update: 8-12-92 
Tenplate: 2UELL0G 

in 

• TOP OF S t n i F A C E CASING 

• TOP OF RISER CASING — 
GROUHD SURFACE 

SURFACE CASING 

DIAMETER/TTPE: 

V I 
Steel with locking lid 

B O T T O M OF S i m F A C E CASING 

BACKFILL MATERIAL TYPE 

Cement - Bentonite Grout 

RISER CASING 

DIAJCTER/TTPE: 

4"/Schedule 40 PVC 

T O P OF SEAL 

ANNULAR SEAL TTPE 

Bentonite Slurry 

• T O P OF FILTER PACaC 
FILTER PACK TTPE 

Silica sand 10-20 & 20-40 

T O P OF SCREEN 

SCREEN 

DIAMETER: 4 " 

T^E^Sch. 40 PVC/Machine Cut 
OPENING WIDTH: 0 . 0 2 0 " 

• B O T T O M OF SCREEN 

• B O T T O M OF Sin^IP 

• B O T T O M OF HOLE 

• H O L E DLAMETER: 1 0 " 

NOT TO SCALE 

OEPTH 
CFT) 

2.1 
1-8 
0.0 

2.9 

68.0 

72.0 

77.0 

86.5 

89.3 

90.5 

ELEV. 
CFTMSL) 

4458.5 
4458.2 
4456.4 

4453.5 

4388.0 

4384.0 

4379.4 

4369.9 

4367.1 

4365.9 



BEGUN 

10-14-90 

MONITORING WELL 
JOS NO. 

21372 

SITE 

PROJECT 

EMF POCATELLO. ID 

East of Pond 9E 
COMPLETED 

10-15-90 

PREPARED BY 

Garrett Day 

COORDINATES a n d / o r STATIONING 

N 450,494 E 552,684 

WELL N O . " " 

128 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

fGFNERALI7ED GgOLOGIC LOG) 

See Boring Logs. 

NOT TO SCALE 

Update: 8-12-92 

Tenplate: 2WELL0G 

.-X- g X-
X-: I -tii 

- . - . - . g .-.• 

i 

mi 
-X-: I :-x 

m' 

• T O P OF SURFACE CASING 

T O P O F R I S E R C A S I N G — 
GROUND SURFACE 

SURFACE CASING 

DIAMETER/TYPE: 

8"/ 
Steel with locking Hd 

•BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

Cement - Bentonite Grout 

RISER CASIHG 

DIAMETER/TTPE: 

4"/Schednle 40 PVC 

• T O P OF SEAL 

ANNULAR SEAL TTPE 

Bentonite Slurry 

• T O P O F F I L T E R P A C K 

FILTER PACK TTPE 

Silica sand 10-20 & 20-40 

• T O P O F S C R E E N 

SCREEN 

DIAMETER: 4 " 

T^PE:Sch. 40 PVC/Machine Cut 
OPENING WIDTH: 0 . 0 2 0 " 

• BOTTOM OF SCREEN 

• BOTTOM OF SUMP 

• BOTTOM OF HOLE 

HOLE DIAMETER: 1 0 " 

NOT TO SCALE 

OEPTH 
CFT) 

2.1 
1.9 
0.0 

2.9 

75.0 

79.5 

84.3 

93.8 

96.5 

97.0 

ELEV. 
CFTMSL) 

4462.1 
4461.9 
4460.0 

4457.1 

4384.5 

4380.5 

4375-7 

4366.2 

4363.5 

4363.0 



WMU # 10 (POND 16S) 

WELL COMPLETION DIAGRAMS 



JOB NO. 

20906 
5E5Df5 

5-10-92 

PHSJECr 

MONITORING WELL EMF POCATELLO, ID 
[WELL NO. 

147 
EiTT 

iCflMPLETEb 

5-10-92 

FMC Corporation 
P R E P A H H T S ? 

Garrett Day 

COORDINATES and / or STATIONING '• 

N 450,622.8 : E 550,769.3 
ftEPERENdS PCINT Mft MeASuREMENTS 

Top of PVC Casing-Water Level 

(GENERALIZED GEOLOGIC LOG) 

See (Geologic 

Drill Log for DeUils 

Updat*: Oct 07.1W7 

n«pen Fofm: EMF.VtZU.QG2 

TOP OF SURFACE CASING 

TOPOFRISERCASING — 
GROUND SURFACE 

SURPACE CASING 

DIAMETER: S V l " 

TYP E: Steel with Locking Lid 

BOTTOM OF SURFACE CASING 

6ACK:nu. MATERIAL TVPE 

Cement-Bentonite Grout 

RISER CASING 

DIAMETER: 4 " 

TYPE: Schedule 40 PVC 

TOP OF SEAL 

— A N N U L J ^ R SEAL T Y P E — 
Bentonite Slurry / Fine Sand 

TOP OF FILTER PACX 
FILTER PACK TYPE 

CSSI 10-20 Sand 

TOPOFSCaiEEN 

SCREEFT 
DIAMETER: 4 " 

TYPE: Schedule 40 PVC 

OPENING WIDTH: 0.020" 

TYPE: 

BOTTOM OF SCREEN 

BOTTOM OF SUMP -

BOTTOM OF HOLE -

HOLE DIAMETER: 10-inches 

NOT TO S C A L E 

DEPTH 
(FT̂  
- I J 

-1.4 

0.0 

3.2 

60.0 

65.0 

70.7 

79.7 

83.2 

83.5 

ELEV. 
(FTMSL) 
4444.1 

4443.7 

4442J 

4439.1 

4382.3 

4377.3 

4371.6 

4362.6 

4359.1 

4358.8 

http://EMF.VtZU.QG2


MONITORING WELL 
pfRSJEcr 

EMF POCATELLO, ID 
WELL NO. 

148 
COORDINATES and / or STATIONING Uab N'd.— 

20906 

SiTT 

FMC Corporation 
PAEPAftECi BY 

N 450,479.4 : E 551,187.8 
AEPEAENCE POINT PC>t̂  MEASUAEMENTS BEGUN 

5-12-92 

ICCMPLETEB 

5-12-92 Garrett Day Top of PVC Casing-Water Level 

(GENERAUZEO GEOLOGIC LOG) 

See Geologic 

Drill Log for DetaUs 

Up<MM: Oct 07.1997 

R«0ei1 Fom: EMF.WEU.0G2 

TOP OF SURFACE CASING 

TOPOFRISERCASING — 
GROUND SURFACE 

SURFACE CASING 

DIAMETER: 8 1/2" 

TYPE: Steel with Locking L id 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TVPE 

Cement-Bentonite Grout 

RISER CASING 

DIAMETER: 4 " 

TYPE: Schedule 40 PVC 

TOP OF SEAL 

— A N N U U R SEAL T V P E — 
Bentonite Slurry / Fine Sand 

TOP OF FILTER PACK 
FILTER PACK TYPE 

CSSI 10-20 Sand 

TOP OF SCREEN 

SCREEFT 
DIAMETER: 4 " 

TYPE: Schedule 40 PVC 

OPENING WIDTH: 0.020" 

TYPE: 

BOTTOM OF SCREEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

HOLE DLAMETER: lO-incbes 

NOT T O S C A L E 

DEPTH 
(FT) 
-1.7 

-1.5 

0.0 

3 J 

55.0 

60.0 

67.1 

76.1 

79.6 

80.0 

ELEV. 
(FTMSL) 
4446.7 

4446J 

4445.0 

4441.7 

4390.0 

4385.0 

4377.9 

4368.9 

4365.4 

4365.0 



JOB NO. 

20906 
BEGUN 

5-11-92 

MONITORING WELL 
^BSJETT 

EMF POCATELLO, ID 

COMPLSTcd 

5-11-92 

FMC Corporation 
P S ^ A f ^ S 

CCORQINA rcS ana I or 5?AT)(5NlNd 

N 450,0473 : E 551.254.4 
BY 

H. Feng 

RErSflSNtJE M I N T Mf t MEASUAEMENTS 

Top of PVC Casing-Water Level 

149 

(GENERALIZED GEOLOGIC LOG) 

See Geologic 

Drill Log for Details 

uoaatr. Oo 1X 1997 

n«een Fom: EWF.WEU.OC3 

TOP OF SURFACE CASING 

TOP OF RISER CASING — 
GROUND SURFACE 

SUHrACE CASING 

OIAMETER: 8 1/2" 

TYPE: Steel with Locking Lid 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TYPE 

Cement-Bentonite Grout 

RISER CASING 

DIAMETER: 4 " 

TYPE: Schedule 40 PVC 

TOP OF SEAL 

ANNULAR SEAL TYPE 
Bentonite Slurry / Fine Sand 

TOP OF FILTER PACK 
FILTER PACK TYPE 

CSSI 10-20 Sand 

TOP OF SCREEN 

SCREEN 

DIAMETER: 4 " 

TYPE: Schedule 40 FVC 

OPENING WIDTH: 0.020" 

TYPE: 

BOTTOM OF SCREEN 

BOTTOM OF SUMP -

BOTTOM OF HOLE -

HOLE DIAMETER; lO-inehes 

NOT TO SCALE 

OETH 
(FT) 

- U 

-1.0 

0.0 

3.2 

59.0 

64.0 

6 9 J 

78J 

81.8 

884 

ELEV. 
(FTMSL) 
4*48.1 

4447J 

4446J 

44J3.1 

4387J 

^W?,? 

4377.0 

4368.0 

4364.5 

43S7.8 

http://EWF.WEU.OC3


jOS'NiS.— 

20906 

MONITORING WELL 
Pfl&jEfiT 

EMF POCATELLO, ID 
WELL NO. 

154 
C(56fttiiNA-fSS and / Of STATKININS 

N 449,702.0 : E 550,197.8 

SiTT 

FMC Corporation 
PREPARED BY ftEFESENCS POINT FiSft MEASUREMENTS" BESuFS 

11-2-92 

COMPLETED 

11-2-92 G.Day Top of PVC Casing-Water Level 

(GENERAUZEO GEOLOGIC LOG) 

Updau: Oct OT. 1997 

ftwort Feim: EMFJMEU.0G2 

TOP OF SURFACE CASING 

TOPOFRISERCASING — 
GROUND SURFACE 

SURFACE CASING 

DIAMETER: 81 /2" 

TYPE: Steel 

BOTTOM OF SURFACE CASING 

BACKFILL MATERIAL TVPE 

Cement-Bentonite Grout 

RISER CASING 

DIAMETER: 4 " 

TYPE: Schedule 40 PVC 

TOP OF SEAL 

— A N N U U R SEAL T V P E — 
Bentonite Slurry- 16-40 Sand 

TOP OF FILTER PACK 
FILTER PACK TYPE 

CSSI 1 0 X 2 0 Sand 

TOP OF SCREEN 

SCREEFJ 

OIAMETER: 4 " 

TYPE: Sch.40 FVC/Machine cut 
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Field Sampling Plan for RCRA Cap Monitoring 

1. INTRODUCTION 

This field sampling plan (FSP) implements quality control requirements for RCRA temperature, 
pressure and gas monitoring specified in the Quality Assurance Project Plan (QAPjP) for Waste 
Management Units (WMUs) at the former FMC Corporation Pocatello Elemental Phosphorus 
Plant. This FSP and the associated QAPjP constitute the RCRA sampling and analysis plan 
(SAP) for temperature, pressure, and gas monitoring for the WMUs closed with waste in-place 
using a RCRA cap. 

1.1 Background 

FMC Corporation (referred to as FMC, hereafter) owns and is decommissioning its former 
elemental phosphorus production plant in southeast Idaho, located approximately 3 miles west of 
Pocatello. The plant operation included WMUs that are primarily surface impoundments that are 
being closed in accordance with RCRA closure requirements specified in 40 CFR Part 265. The 
facility ceased producing elemental phosphorus from phosphate ore in December 2001. 

Closure Plans for closing specific WMUs in place as RCRA hazardous waste landfills include 
placing a cap over the pond sediment. The objective is to reduce and control potential migration 
of waste constituents from the pond sediment into the surrounding soil and underlying 
groundwater. 

Closures for RCRA capped WMUs are expected to be complete approximately thirty six to forty 
eight months after approval of a Closure Plan, depending on a pond solids' consolidation rate. 
After a closure is complete, temperature and pressure will be monitored continuously and soil gas 
will be sampled, when triggered by exceedences of temperature and pressure measurement 
criteria. 

Gases may be generated within the landfill by biological activity, escape of entrained gases, 
vaporization of liquids or chemical reactions. The waste buried in the landfill is composed of 
fine grained ore, coke, silica, phosphorus, and dirt. These mineral particles are not likely to 
biologically decompose or vaporize. There are no gases entrained in the small buried particles, 
but phosphine may have been dissolved in the water used to slurry the particles. Therefore, 
chemical reactions, although not anticipated, are the potential mechanism by which gas may be 
generated. Monitoring temperature and pressure will provide an early indication of whether 
chemical reactions are occurring. 

Field Sampling Plan for RC31A Cap Monitoring 2 May 2002 
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1.2 Previous Results 
The following observations made at Pond 8S are relevant to activities that will occur at the 
WMUs that will undergo closure with a RCRA cap. Temperature monitoring at Pond 8S 
indicates that the temperature at the pond sediment-fill interface is below 22° C. This 
temperature is below the melting point and vapor point of the inorganic constituents contained in 
the pond sediment, so gas generation by volatilization is unlikely. Groundwater temperature in 
monitoring wells downgradient of Pond 8S is not elevated compared to the temperature in 
upgradient wells. During groundwater sampling conducted in November 2000, the temperature 
of groundwater from upgradient well 158 was 15.9° C compared to 13.8° C, 14.9° C, and 15° C 
measured in downgradient wells 155, 156, and 157, respectively. The downgradient wells are 
within 100 feet of the exterior pond berm. In addition, the temperature at the bottom of the 
westem observation well in Pond 8S was measured by FMC to be 17° C. The bottom of the 
observation well is approximately 26 feet below the top of the temporary cap and corresponds to 
the depth of the pond sediment-fill interface. 

Other observations of the condition at Pond 8S provide evidence that chemical reactions in the 
pond sediments are not occurring, at least not at an observable rate. There was no evidence of 
phosphine gas generation under the temporary cap, in the dewatering system piping, or in 
observation wells installed as part of the temporary dewatering system in the pond. On July 1, 
1997, a phosphine gas meter was used to monitor soil gas beneath the temporary cap, in the 
dewatering system piping and in observation wells in Pond 8S. The phosphine gas concentration 
measured at each of these monitoring locations was less than 0.01 ppm phosphine, the detection 
limit of the gas detector. There was no evidence of phosphine gas generation under the final cap. 

Phosphine buildup was detected, however, at the westem anchor trench of the Pond 16S 
temporary cover in early spring 2001. This buildup is potentially attributable to the phosphine 
released during sludge intrusive activities of the center dike construction which was trapped by 
the immediate construction of the initial fill and temporary cover. With the exception of Pond 
16S, observation of conditions at all other ponds that have been backfilled provides supporting 
evidence that there is no indication of significant (observable) phosphine buildup under the 
temporary covers. 

2. MONITORING OBJECTIVES 

The overall objective of the temperature and pressure monitoring program is to determine if 
chemical reactions are occurring under the closure cap and if so, provide immediate notification. 
Such reactions may compromise the integrity of the closure cap by generating temperature and 
pressure increases under the cap as a consequence of the heat of reaction and generation of 
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gaseous reaction products. Some of the potential gaseous reaction products may be hazardous to 
human health and the environment. To meet this objective, data of known quality will be 
collected, analyzed, and reported. 

3. MONITORING LOCATIONS AND FREQUENCY 

The RCRA cap monitoring list is presented in Table 1. Appendix A contains a figure for each of 
the WMUs with a RCRA cap. These figures illustrate the temperature and pressure monitoring 
locations for the listed WMUs. 

TABLE 1 

WMU-SPECIFIC RCRA CAP MONITORING POINTS 

WMU No. 

3 

7 

1 ^ 

9 

10 

11 

14 

15 

WMU Name 

Phossy Waste Surface 
Impoundment (Pond 15S) 

Phossy Waste Surface 
Impoundment (Pond 8S) 

Phossy Water Clarifier 
Surface Impoundments (1 IS, 
12S,13S, and 14S)-Phase 
rv Ponds 

Precipitator Slurry Drying 
Surface Impoundment (Pond 
9E) 

Phossy Waste Surface 
Impoundment (Pond 16S) 

Precipitator Slurry Surface 
Impoundment (Pond 8E) 

Pond 17 

Pond 18 

Pond 18, Cell A 

Cap Monitoring I.D. Numbers 

Temperature 

TOl to TOlO 

T01toT04 

TOl to 

1013 

TOl to TOlO 

TOltoTOS 

T01toT04 

T01toT06 

NA 

T01toT04 

Pressure 

Pressure Monitoring Station 
POl 

Pressure Monitoring Station 
POl 

Pressure Monitoring Stations 
P01toP04 

Pressure Monitoring Station 
POl 

Pressure Monitoring Station 
POl 

Pressure Monitoring Station 
POl 

Pressure Monitoring Station 
POl 

NA 

Pressure Monitoring Station 
POl 

Gas Monitoring 

NA 

GM-1 through GM-10 

(around perimeter at toe 
of the final cap) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Field Sampling Plan for RCRA Cap Monitoring May 2002 



Attachment 10-2b 

3.1 Temperature Monitoring 

The temperature monitoring points will be located to provide monitoring points representative of 

the areal extent of the cap. Temperature will be continuously monitored and recorded. If the 

temperature at any one of the monitoring locations exceeds 22° C, then an alarm will sound and 

the FMC Environmental Manager will be notified immediately. If an alarm indicates the 

temperature exceeds 22° C, then soil gas sampling will be conducted. 

3.2 Pressure Monitoring 

Pressure will be monitored in a soil gas collection pipe under the closure cap. The collection 
pipe encircles the cap and has a pipe(s) through the center of the pond. Pressure will also be 
continuously monitored and recorded. If the pressure under the cap exceeds 27 inches of 
mercury absolute pressure (equivalent to a pressure of approximately 31.9 inches of mercury at 
mean sea level), then an alarm will light and the FMC Environmental Manager will be notified 
immediately. If an alarm indicates the pressure exceeds 27 inches of mercury, then soil gas 
sampling will be conducted. 

3.3 Soil Gas Sampling 

Soil gas sampling will be conducted from the temperature monitoring wells. Soil gas sampling 

will only be conducted if the temperature under the cap exceeds 22° C and/or the absolute 

pressure exceeds 27 inches of mercury. 

Soil gas monitoring wells have been installed around the perimeter of Pond 8S at the toe of the 
cap. These gas sampling wells are sampled quarterly and are unique to Pond 8S (WMU No. 7). 

4. MONITORING PROCEDURES 

This section describes the procedures to be used to record results and monitor temperature, 
pressure and, if required, soil gas. All monitoring will be conducted in accordance with the 
procedures presented in this section. Figure 1 depicts the temperature monitoring well [TOl]. 
Figure 2 depicts the pressure monitoring station [POl]. 
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Attachment 10-2b 

4.1 Field Logbooks 

Field logbooks will document where, when, how, and from whom any vital project information 
was obtained. Logbook entries will be complete and accurate enough to permit reconstruction of 
field activities. At a minimum, the following monitoring information will be recorded: 

• Monitoring location and description. 

• Monitor's name(s). 

• Date and time of inspection and monitoring. 

• Dates and time period for the data being downloaded from the digital recorder 
(DRM) to a portable computer. 

• Type of monitoring equipment used. 

• Measurement data (e.g. hydrogen , hydrogen cyanide and phosphine concentrations). 
The data should include the numerical value and the units of each measurement. 

• Field observations and details important to interpreting the monitoring results (e.g., 
heavy rains, odors, colors). 

The sample identification and codes are not used in the logbook. The information and data is 
included on the pond's portable computer (PC) inspection record form and electronically in the 
data logger and PC used to download the temperature and pressure. A code will be used to 
identify the matrix monitored. "SG" will be used for soil gas, "T" for temperature, and "P" for 
pressure. A two or three character combination will identify the monitoring location, as follows: 

• Temperature monitoring locations: TOl through TOn; where n is the number of 
locations. 

• Pressure monitoring locations: POl. There is only one pressure monitoring location 
per pond. 

• Soil gas sampling locations (at temperature monitoring wells): TOl through TOn. 

• Soil gas monitoring at gas monitoring wells for Pond 8S only: GM-1 through 
GM-10. Figure 3 depicts the gas monitoring well [GM-1]. 

The date(s) of monitoring (monitoring period) will be indicated in mm/dd/yy format, and the 
time will be indicated in accordance with the military convention. The monitored parameter will 
be indicated in an unambiguous shorthand, such as H2 for hydrogen. Temperature will be 
recorded in degrees Celsius. Pressure will be recorded in inches of mercury and soil gas 
concentration will be recorded in ppm. 
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Attachment 10-2b 

Logbooks will be rain-resistant and bound with consecutively numbered pages. Each page will 
be dated and the time of entry noted in military time. All entries will be legible, written in black, 
waterproof ink, and signed by the individual making the entries. The person recording the notes 
will sign and date the bottom of every page in the field notebook. Changes will be crossed out 
with a single line so that the original text remains legible; the change will be initialed and dated. 
Unused portions of logbook pages will be crossed out, signed, and dated by the assigned 
individual at the end of each workday. Language will be factual, objective, and free of personal 
opinions or inappropriate terminology. In addition to the sampling information, the following 
specifics will also be recorded in the field logbook: 

• Team members. 

• Time of site arrival/entry on site and time of site departure. 

• Other personnel on site. 

• Any deviations from sampling plan, site safety plan, and quality control procedures. 

• Any changes in personnel and responsibilities as well as reasons for the changes. 

• Equipment calibration and equipment model and serial number. 

4.2 Temperature Monitoring 

Temperature at each of the monitoring locations will be continuously monitored and recorded by 
a data logger equipped with a high temperature alarm. If the temperature at any of the 
monitoring locations exceeds 22° C, an alarm will sound on the alarm box, and an extemally 
visible light will go on to designate the problem well. On a quarterly basis or more frequently as 
dictated by DRM storage capacity, the continuous temperature record will be electronically 
transferred from the data logger to a portable computer for archive and analysis of temperature 
trends. 

4.3 Pressure Monitoring 

Pressure in the soil gas collection system will be continuously monitored and recorded by a data 
logger equipped with a high pressure alarm. If the pressure exceeds 27 inches of mercury 
absolute pressure, the alarm will sound on the alarm box, and an extemally visible light will go 
on. On a quarterly basis or more frequently as dictated by DRM storage capacity, the continuous 
pressure record will be electronically transferred from the data logger to a portable computer for 
archive and analysis of pressure trends. Figure 4 shows a typical final RCRA end cap section 
from the Ponds 8S final cap. 
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Attachment 10-2b 

4.4 Soil Gas Sampling 

Each of the temperature monitoring wells will be equipped with a gas sampling fitting. The 
fitting will be connected to the thermal well. 

Hydrogen monitoring will be conducted first because it is lighter and is expected to collect at the 
top of the casing. The portable soil gas monitor with the hydrogen detector will be connected to 
the fitting. The monitoring valve will be opened and the monitor will be energized to start the 
pump. Monitoring will continue until the displayed concentration does not change appreciably 
with time. The maximum measured concentration and the final measured concentration will be 
recorded in the field logbook. The monitoring valve will be closed and the soil gas monitor 
disconnected from the fitting. 

Phosphine monitoring will be conducted after hydrogen monitoring. The soil gas monitor with 
the phosphine detector will be connected to the fitting. The monitoring valve will be opened and 
the monitor will be energized to start the pump. Monitoring will continue until the displayed 
concentration does not change appreciably with time. The maximum measured concentration 
and the final measured concentration will be recorded in the field logbook. The monitoring valve 
will be closed and the soil gas monitor disconnected from the fitting. Additional information on 
gas monitoring is contained in Section 7.1.4.1 of the Closure Plan and in Section 2.4.2.3 of the 
QAPjP. If phosphine is detected, the soil gas monitor will be tumed off, the monitoring valve 
will be closed, the soil gas monitor will be disconnected from the fitting. The soil gas monitor 
with the hydrogen cyanide detector will then be re-connected to the fitting. The monitoring 
valve will be opened and the monitor will be energized to start the pump. Monitoring will 
continue until the displayed concentration does not change appreciably with time. The maximum 
measured concentration and the final measure concentration will be recorded in the field 
logbook. The monitoring valve will be closed and the soil gas monitor disconnected from the 
fitting. 

4.5 Equipment Decontamination Procedure 

Equipment for temperature, pressure, and if required soil gas sampling will not require 
decontamination. All of the monitoring equipment, except the soil gas monitor, will be dedicated 
to a specific monitoring location. As a result, there is no possibility of cross contamination. The 
soil gas collection tubing is dedicated to each well, so only the monitor will be moved from 
location to location for use. Since hydrogen, phosphine and hydrogen cyanide are gases at 
ambient temperature and pressure, the monitor will be decontaminated by pumping ambient air 
through the detectors for several minutes prior to use at each soil gas monitoring location. 
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5. DISPOSAL OF WASTE 

Used PPE will be bagged and accumulated in dumpsters onsite for disposal in an onsite landfill. 
Any PPE that could be considered reusable will be rendered inoperable before disposal. 
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Appendix A 

Temperature and Pressure Monitoring 

Systems and Locations for WMUs 

Field Sampling Plan for RCRA Cap Monitoring 14 May 2002 



• t % 
\SF0SB05B\BNII-CAD\GHES\FMC-RCRA\8SCL0SE\NEWFIG.DGN 04/23/1998 RHS 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

FMC CORPORATION 
POCATELLO, IDAHO 

TEMPERATURE, PRESSURE & GAS 
MGNITORiNG LOCATIONS 

JOS NO. 

20906 Figure 4 

file:///SF0SB05B/BNII-CAD/GHES/FMC-RCRA/8SCL0SE/NEWFIG.DGN


TIO, 

© 

Legend 

Temporary Monitoring Well 

Pressure Monitoring Station 

Potential Gas Coliection System 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

FMC IDAHO LLO 
POCATELLO, IDAHO 

Phase IV Ponds 
Pressure and Temperature Monitoring System 

Reference: Vertical Datum Is Mean Sea Level. 
Horizontal Datum is North American Datum 198; 

Job Number 

24230 

Drawing No. 

Figure 1 

Rev. 

Phase IV Ponds Qosure Plan 



>;•::::-; 

. . . j . . " ; ; ; : ; 

n:|[ •"iiiiie 

l l l l l > 

^ 

.•mill!-- '•mt » •.nlllB- " i i i i l t ! -
.^"Hf.. 

• > - * 

Potantial Qas Collection System 

T02 

Temperature Monitoring Wells 

T04 

T01 
»TD3 

TOS 

" • / 

a 3;. 
TIO T09 T08 T07 T06 

Pressure 
MonftorinQ Station 

J - II . m i • i> « o i » II • " < '<""• '><"<"" 'I ' • I I " » II I nil n " ••I \ ^ ' ^ " ' ^ 

' , i L . ' » ! P ' ' . - - _ • ' - < • 

.. . . . 
- T - * .IM 

Reference: Vertical Datum Is mean sea level. 

Hortzontai Datum Is North Ametloan Datum 1983. 

Date of Ptiotography. June 1992. 

Pond 9E Closure Plan 

LEGEND 

TOl 
Temperature Monitoring Wells 

® . Pressure Monitorfng Station 

— Potential Qas Collection System 

200 FT 

SCMS 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

FMC CORPORATION 

POCATELLO, IDAHO 

Temperature and Pressure 

Monitoring Systems 

iSf 
JobNe. 

20906 

OmoKngNo. 

Figure 1 



9 9 

o 2 

O M 

/ 

'//•'///Ay'i'-f^ 
//////£/^-^ 

! / X 
^ ^ . 

y 

M ' < ••••" 
j y -

X "-'j.-s>c 
v ^ : ^ 

^ . '̂j'S,--"^-'̂ ^-"" 
S^ \ / 0 / 

Reference: Vertical Datum is Mean Sea Level. 
Horizontal Datum is North American Datum 1983. 

Pond 16S-Plan 

Legend 

TOl ^ 

POl (5 ) 

• N -

Temperaturs Monttoring WeUs 

Pressure Momtoring Station 

Potential Gas Collection System 

200 FEET 

60 METERS 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

FMC CORPORATION 
POCATELLO, IDAHO 

Pond16S 
Pressure and Temperature Monitoring System 

Job Number 

20906 

Drawing No. 

Figure 1 

Rev. 

Hdd San^Iing Plan 



Reference: Vertical Datum is Mean Sea Level. 
Horizontal Datum is North American Datum 1983. 

T02 

LEGEND 

• Temperature Monitoring Wells 

0 Pressure Monitoring Station 

Potential Gas Collection System 

-N-

200 FEET 

60 METERS 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

ASTARIS IDAHO, LLC 
POCATELLO, IDAHO 

Pond 8E 
Pressure and Temperature Monitoring System 

Job Number 

24230 

Drawing No. 

FIGURE 1 

Rev. 

Field Sampling Plan 



s i 

2£ 

s i 

li 
IS 

If 

I I 

li 

l l -

L̂ 

•pressyre Monitoring 
**̂  Station "•" 

'iC 

"^'Hs:! " • " " " ' " • ' Jai 1 ;• I !'"••. 

Pressute l\/fonit^gContiiT^i3^ 
Gas Cdfection SysterE\y77 

:"i.:-:r"" 

Te/nperatuFe 
Monitoring Wetls 

I 
- N -

1 

® 

Legend: 

Pressure Monitoring Station 

Temperature Monitoring Wells 

Pressure MonitoringContingent 
Gas Collection System 

100 200 Feet 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

ASTARIS LLC 
POCATELLO. IDAHO 

Pond 17 
Prassure and Temperature 

Monitoring System 
Job Number 

24230 

OrtwMgNo. 

Figure 1 

Rev. 

Pond 17 aosure Plan June 2001 



5S 

22 

&^ 

• 3 

St 
II 
? i 

i l 
l s 

S.1 

•3 • 

si 
ii 
H 

\ \ * ^ y \ 

/ •• 

a / / / / / >'• / / 

/ ^ ^ 1 /^ 
/ n//^ I (if 

n i\m o \ \vx 

PondlS, Ceil A-Plan 
Reference: Vertical Datum Is Mean Sea L^veL 

Horizontal Datum is North Amerkxui Datum 1983. 

TOl 

POl 

Legend 

# Temperature Monitoring Wells 

( • ) Pressure Monitoring Station 

I 
- N -

I 

Pressure Monitoring/Contingent 
Gas Collection System 

50 100 150 200 Feet 

BECHTEL ENVIRONMENTAL, INC. 
SAN FRANCISCO 

ASTARIS LLC 
POCATEaO. IDAHO 

Pond 18 Cell A 
Pressure and Temperature Monitoring System 

JobNuml)er 

24230 

Drawing No. 

Rgure 1 

Rev. 

Field Sampling Plan 
Augast2001 



11 CSosiire/Pbst-ciosure Cost Esilmale 



MATERIAL CLAIMED TO BE 

"CONFIDENTIAL BUSINESS INFORMATION" (CBI) 

HAS BEEN REMOVED FROM TfflS DOCUMENT. -

TfflS INFORMATION IS STORED IN THE CBI SAFE 

AND IS NOT RELEASABLE TO UNAUTHORIZED 

PERSONNEL OR TO FOIA REQUESTORS. 

Facility Name: pVvi^ 

EPAID#: 'JkDOjsq9 

Document Title: ^ / ^ A F)P. ClD%(xy^ VtoUn -Vc/ - 4- . 

Document Date: ^/oi"^- Vo \ j (<^ ^ l b % 
File Folder (Number, Letter, and Color): (TA -^ ^ ^ R A \ I ^ 

Description: (List the Section/Attachment number, page numbers, and brief 
description ofthe CBI pages removed from this document, OR indicate if the 
"Entire Document" was removed) 

^r^^i^chis^ ((- S i^^v^ 'Nekton - ^ pos^^ _~ 

CBI Form #1 



12 Financial Assurance 



MATERIAL CLAIMED TO BE 

"CONFIDENTIAL BUSINESS INFORMATION" (CBI) 

HAS BEEN REMOVED FROM TfflS DOCUMENT. -

TfflS INFORMATION IS STORED IN THE CBI SAFE 

AND IS NOT RELEASABLE TO UNAUTHORIZED 

PERSONNEL OR TO FOIA REQUESTORS. 

Facility Name: (^fl/\ (L 

EPA ID #: T ^ D ^ ^ I ^ 

Document Title: 'Vj^y^ci ^P? Cii\S<i,y^ ^ n J ^ - VrrP. 1-

Document Date: ^/g^9 -^^PAi\<i^A ^ [ o ^ 
File Folder (Number, Letter, and Color): ("7 X - - ^ VJKs^vyh ~~ 
Description: (List the Section/Attachment number, page numbers, and brief 
description ofthe CBI pages removed from this document, OR indicate if the 
"Entire Document" was removed) 

J^ S,eeJi(3A \^1-^ JL>^\rQ ^c}i i5v^~ W Qa^_\ 

CBI Form #1 



w 13 Releronces 



Section 13 

References 

Astaris, 2001, "RCRA Interim Status 2000 Groundwater Monitoring Assessment," Astaris Idaho, 

LLC, Pocatello, Idaho, February 2001. 

Bechtei, 1992a. "Remedial Investigation/Feasibility Study Health and Safety Plan for the Eastem 
Michaud Flats Site," for FMC Corporation and J. R. Simplot Company by Bechtei 
Environmental, Inc., February 1992. 

Bechtei, 1992b. "Remedial Investigation/Feasibility Study Sampling and Analysis Plan," 
prepared for FMC Corporation and J. R. Simplot Company by Bechtei Environmental, 
Inc., February 1992, addendum added June 1992. 

Bechtei, 1996. "Remedial Investigation Report for the Eastem Michaud Rats Site," performed 
for FMC Corporation and J. R. Simplot Company by Bechtei Environmental, Inc., 
August 23,1996. 

Bechtei, 1997. "Feasibility Study Report for the Eastem Michaud Flats Site," performed for 
FMC Corporation and J. R. Simplot Company by Bechtei Environmental, Inc., April 
1997. 

Bechtei, 2000. "Pond 18 Emission Analysis, Potential Phosphine and Hydrogen Cyanide 
Impacts from 5-Year and 10-Year Sediment Removal Programs, prepared by Bechtei for 
FMC Corporation, Phosphorus Chemicals Division, Pocatello, Idaho. 

EPA (U.S. Environmental Protection Agency), 1982. "Closure of Hazardous Waste Surface 
Impoundments," SW-873, September 1982. 

EPA (U.S. Environmental Protection Agency), 1991a. "Environmental Compliance Branch 
Standard Operating Procedures and Quality Assurance Manual," February 1991. 

EPA (U.S. Environmental Protection Agency), 1991b. "Seminar Publication - Design and 
Construction of RCRA/CERCLA Final Covers," EPA/625/4-91/025, May 1991. 

EPA (U.S. Environmental Protection Agency), 1994. 'The Hydrologic Evaluation of Landfill 
Performance (HELP) Model, User's Guide for Version 3, and Engineering 
Documentation for Version 3," EPA/600/R-94/168a and EPA/600/R-94/168b, September 
1994. 

Pond 8E Closure Plan 13-1 May 2002 
E:\Pnd8E CIA2002 CP\Text\Sect 13.Doc 

file://E:/Pnd8E


Section 13 - References 

EPA (U.S. Environmental Protection Agency), 1996. 'Test Methods for Evaluating SoUd 
Waste," EPA SW-846, Third Edition, Office of Solid Waste and Emergency Response, 
Washington, D.C, 1996. Amended in 1997. 

FMC, ES 1988. FMC Corporation Engineering Standards for the Pocatello Facilities in Idaho, 

1988. 

FMC, 1991. "RCRA Part B Permit Application," FMC Corporation, Phosphorus Chemical 

Division, Pocatello, Idaho, March 1,1991. 

FMC, 1993. "RCRA Interim Status Groundwater Monitoring Assessment," FMC Corporation, 

Pocatello, Idaho, August 1993. 

FMC, 1994. "RCRA Interim Status 1993 Groundwater Monitoring Assessment," FMC 
Corporation, Pocatello, Idaho, February 1994. 

FMC, 1995. "RCRA Interim Status 1994 Groundwater Monitoring Assessment," FMC 
Corporation, Pocatello, Idaho, February 1995. 

FMC, 1996. "RCRA Interim Status 1995 Groundwater Monitoring Assessment," FMC 
Corporation, Pocatello, Idaho, February 1996. 

FMC, 1997a. "RCRA Part B Permit Application," FMC Corporation, Phosphorus Chemicals 
Division, Pocatello, Idaho, December 1997 as revised. 

FMC, 1997b. "RCRA Interim Status 1996 Groundwater Monitoring Assessment," FMC 

Corporation, Pocatello, Idaho, February 1997. 

FMC, 1998a. "RCRA Interim Status 1997 Groundwater Monitoring Assessment," FMC 

Corporation, Pocatello, Idaho, February 1998. 

FMC, 1998b. "RCRA Interim Status Groundwater Monitoring Plan," FMC Corporation, 

Phosphorus Chemical Division, Pocatello, Idaho, May 4,1998. 

FMC, 1998c. "Pond 15S Closure Plan," FMC Corporation, Pocatello, Idaho, August 1998. 

FMC, 1999a. "RCRA Interim Status 1998 Groundwater Monitoring Assessment," FMC 
Corporation, Pocatello, Idaho, February 1999. 

Pond 8E Closure Plan 13-2 May 2002 
E:\Pnd8E CPV2002 CP\Text\Sect 13.Doc 

file://E:/Pnd8E


Section 13 - References 

FMC, 1999b. "RCRA Interim Status Groundwater Monitoring Plan," FMC Corporation, 

Phosphorus Chemical Division, Pocatello, Idaho, August, 1999. 

FMC, 2000. "RCRA Interim Status 1999 Groundwater Monitoring Assessment," FMC 
Corporation, Phosphorus Chemical Division, Pocatello, Idaho, February, 2000. 

FMC, 2002. "Closure Settlement Report, Pond 8E, Pond 15S, and Phase IV Ponds - Progress 

Report No, 10; Pond 16S - Progress Report No. 6" FMC Idaho, LLC, Pocatello, Idaho, 

April 2002. 

Freeze, R.A., and J.A. Cherry, 1979. Groundwater, Prentice-Hall, Inc., Englewood Cliffs, New 

Jersey, 1979. 

Lai, M.G. and Rosenblatt, D.H., 1977. Identification of Transformation Products of White 
Phosphoras in Water, NSWC/WOL/TR 76-103, prepared by the U.S. Naval Surface 
Weapons Center, Silver Spring, MD. 

Means, 2001. "Heavy Constraction Cost Data," 59th Annual Edition, 2001. 

Spanggord, R.J., Podoll, R.T., Rewick, R.T., Chou, T.W., Wilson, R.B., Mill, T., Pamas, R., 
Platz, R., and Roberts, D.L., 1985. "Environmental Fate of White Phosphoras/Felt and 
Red Phosphoras/Butyl Rubber Military Screening Smokes", prepared by SRI (Menlo 
Park, CA) for the U.S. Army Medical Research and Development Command, Frederick, 
MD. 

Trimble, Donald E., 1976. "Geology of the Michaud and Pocatello Quadrangles, Bannock and 

Power Counties, Idaho," U.S. Geological Survey Bulletin, Volume 1400, Washington, 

D.C, 1976. 

University of Idaho, 1992. Bechtei Enviroimiental, Inc. communication with Myron Molnan of 

the University of Idaho, regarding frost penetration in Aberdeen, Idaho, October 29,1992. 

Van Wazer, J., 1973. The Compounds of Phosphoras, Environmental Phosphoras Handbook, 
editors: E.J. Griffith, A. Beeton, J.M. Spencer, and D.T. Mitchell, pp.169-177. 

Pond 8E Closure Plan 13-3 May 2002 
E:\Pnd8E CP\2002 CF\Text\Sect 13.Doc 

file://E:/Pnd8E


14 Closurs/PosVclosure Plan Checklist 



Section 14 

CLOSURE/POST-CLOSURE 
PLAN CHECKLIST 

Pond 8E Closure Plan 14-1 May 2002 
E:\Pnd8E CP\2002 CP\Text\Sect_14 Cov.Doc 

file://E:/Pnd8E


Facility Name: FMC IDAHO, LLC, Pocatello, Idaho 
ID No.: IDD 070929518 

Interim Status (40 C.F.R. PART 265) Closure/Post-closure Plans 

Provided 
(Y/N) 
or NA 

Location 
(Section) Comments 

I. General Closure Requirements 

A. Partial and/or Final Closure 

A-l. Closure performance standards [§265.111] 

A-2. Closure plan contents [§265.112(b)] 

A-2a. Description of unit closure [§265.112(b)(1)] 

A-2b. Description of facility closure [§265.112(b)(2)] 

A-2c. Maximum inventory of wastes [§265.112(b)(3)] 

A-2d. Removal/decontamination procedures [§265.112(b)(4)] 

A-2e. Other activities during closure period [§265.112(b)(5)] 

A-2f Closure schedule for each unit/final closure [§265.112(b)(6) and (7)] 

A-3. Amendment of closure plan [§265.112(c)] 

A-4. Notification of partial and final closure [§265.112(d)] 

B. Time Allowed for Closure 

B-1. Extension of closure time frames [§265.113(a) and (b)] 

B-2. Time frames for demonstrations for extensions [§265.113(c)] 

C. Disposal or Decontamination of Equipment, Structures and Soils 
[§265.114] 

D. Certification of Closure [§265.115] 

E. Survey Plat and Certification by Professional Land Surveyor 
[§265.116] 

6.2.2 

N/A 

2.4 

6.1,7.1 

3.3 

6.3, 8.2, 8.3 
8.5 

8.4, 

4, 8.6, 8.7, 8.8, 8.9, 
8.10 

6.6 

6.7 

8.12, 10.1 

6.6,6.6.1 

6.6,6.6.1 

6.3, 8.2, 8.3, 
8.5,8.11 

8.4, 

8.12,9 

8.12 
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Facility Name: FMC IDAHO, LLC, Pocatello, Idaho 
ID No.: IDD 070929518 

Interim Status (40 C.F.R. PART 265) Closure/Post-closure Plans 

Provided 
(Y/N) Location 
or NA (Section) Comments 

F. Closure Cost Estimate 

F-1. Written closure cost estimate [§265.142(a)] 

F-2. Adj ustments to closure cost estimates [ §265.142(b)&(c)] 

F-3. Keep cost estimate at facility [§265.142(d)] 

G. Financial Assurance for Closure [§265.143] 

H. Liability Coverage [§265.147] NA 

11 

11 

11 

10.9,11 

12 

Liability coverage is in effect for the 
entire plant and is addressed in Section I 
(Volume 22.1) ofthe facility's RCRA 
Part B permit application. 
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Facility Name: FMC IDAHO, LLC, Pocatello, Idaho 
ID No.: IDD 070929518 

Interim Status (40 C.F.R. PART 265) Closure/Post-closure Plans 

Provided 
(Y/N) 
orNA 

Location 
(Section) Comments 

IL General Post-Closure Requirements 

A. Post-closure Care and Use of Property [§265.117] 

A-l. Post-closure care period and requirements [§265.117(a)(1)] 

A-2. Increasing/decreasing length of post-closure period 

[§§265.117(a)(2)] 

A-3. Property use restrictions [ §265.117(c)] 

B. Post-closure Plan 

B.l. Submittal of Post-closure Plan [§265.118(a)] 

B-2. Availability of Post-closure Plan [§265.118(b)] 

B-3. Monitoring activities described [§265.118(c)(1)] 

B-4. Maintenance activities described [§265.118(c)(2)] 

B-5. Post-closure contact identified [§265.118(c)(3)] 

C. Amendment of Post-closure Plan [§265.118(d) and (g)] 

D. Post-closure Notices [§265.119] 

D-1. Notice to local zoning authority/record of wastes [§265.119(a)] 

D-2. Notice in deed [§265.119(b)(l)] 

D-3. Certification of notice in deed [§265.119(b)(2)] 

D-4. Removal of wastes from a closed landfill [§265.119(c)] 

E. Certifications of Completion of Post-closure Care [§265.120] 

NA 

10 

10 

10.1 

10 

10 

4, 10.3, 10.4, 10.5, 
10.8 

Fig. 10-1,10.3, 
10.6, 10.7 

10 

10 

10, 10.1 

10, 10.1 

10, 10.1 

No wastes are planned for removal after 
completion of closure. 

10.1 
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Facility Name: FMC IDAHO, LLC, Pocatello, Idaho 
ID No.: IDD 070929518 

Interim Status (40 C.F.R. PART 265) Closure/Post-closure Plans 

Provided 
(Y/N) Location 
or NA (Section) Comments 

F. Post-closure Care Cost Estimate [§265.144] 

F-1. Written Post-closure Estimate [§265.144(b)] 

F-2. Adjustments to post-closure care cost estimates [§265.144(b)] 

F-3. Revisions to post-closure care cost estimates [§265.144(c)] 

F-4. Keep estimate at facility [§265.144(d)] 

G. Financial Assurance for Post-closure Care [§265.145] 

11 

11 

11 

11 

10.9,11 

12 
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Facility Name: FMC IDAHO, LLC, Pocatello, Idaho 
ID No.: IDD 070929518 

Interim Status (40 C.F.R. PART 265) Closure/Post-closure Plans 

Provided 
(Y/]>0 Location 
or NA (Section) Comments 

IIL Closure of Surface Impoundments 

A. Closure Requirements [§265.228] 

A-l. Closure by waste removal [§265.228(a)(l))] 

A-2. Closure with waste in place [§265.228(a)(2)] 

A-3. Elimination of free liquids [§265.228(a)(2)(i)] 

A-4. Stabilize waste to support final cover [§265.228(a)(2)(ii)] 

B. Final Cover Design and Construction [§265.228(a)(2)(iii)] 

B-1. Minimization of liquid migration [§265.228(a)(2)(iii)(A)] 

B-2. Function with minimum maintenance [§265.228(a)(2)(iii)(B)] 

B-3. Promotion of drainage and minimization of erosion or abrasion 
[§265.228(a)(2)(iii)(C)] 

B-4. Accommodate settling and subsidence [§265.228(a)(2)(iii)(D)] 

B-5. Permeability standard [§265.228(a)(2)(iii)(E)] 

C. Post-closure Requirements [§265.228(b)] 

C-1. Inspection and maintenance of final cover [§265.228(b)(l)] 

C-2. Maintenance and monitoring of leak detection system [§265.228(b)(2)] 

C-3. Maintenance and monitoring of groundwater monitoring system 
[§265.228(b)(3)] 

C-4. Erosion prevention [§265.228(b)(4)] 

NA 

6.1 

7.2.1,8.2 

7.2, 8.6 

6.2,7 

6.2,7 

6.2, 7.3, 7.4, 7.5, 
7.7 

6.2,7.4,7.5, 8.6, 

7.6 

8.7 

6.2,7.1,7.2 

10.3, 10.4, 10.6,10.7 

8.9, 10.3 

10, 10.3, 10.5 

10, 10.3, 10.6, 10.7 

Waste will not be totally removed from 
Pond 8E. It will be closed as a landfill 
[§265.228(a)(2)]. 
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Facility Name: FMC IDAHO, LLC, Pocatello, Idaho 
ID No.: IDD 070929518 

Interim Status (40 C.F.R. PART 265) Closure/Post-closure Plans 

Provided 
(Y/N) 
orNA 

Location 
(Section) Comments 

IV. Closure of Landfllls 

A. Final Cover Design and Construction [§265.310 (a)] 

A-l. Minimization of liquid migration [§265.310(a)(1)] 

A-2. Function with minimum maintenance [§265.310(a)(2)] 

A-3. Promotion of drainage and minimization of erosion or abrasion 
[§265.310(a)(3)] 

A-4. Accommodate settling and subsidence [§265.310(a)(4)] 

A-5. Permeability standard [§265.310(a)(5)] 

B. Post-closure Care Requirements [§265.310(b)] 

B-1. Inspection and maintenance ofthe final cover [§265.310(b)(l)] 

B-2. Maintenance and monitoring of leak detection system [§265.310(b)(2)] 

B-3. Inspection and maintenance of the groundwater monitoring system 
[§265.310(b)(3)] 

B-4. Run-on and run-off prevention [§265.310(b)(4)] 

B-5. Maintenance of surveyed benchmarks [§265.310(b)(5)] 

B-6. Gas ventilation system, if applicable [§265.310(b)(l)] 

6.2,7 

6.2,7 

6.2, 7.3,7.4,7.5 7.6, 
7J 

6.2,7.4, 7.5, 8.6, 8.7 

6.2,7.1,7.2 

10.3,10.4, 10.6, 10.7 

8.9, 10.3 

10.3, 10.5 

7.6, 10.3, 10.7 

10.1, 10.3 

7.1.4, 10.8 
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Facility Name: F M C IDAHO, LLC, Pocatello, Idaho 
ID No.: IDD 070929518 

Interim Status (40 C.F.R. PART 265) Closure/Post-closure Plans 

Provided 
(Y/N) Location 
or NA (Section) Comments 

V. 

A 

A-l. 

A-l. 

B. 

B-1. 

B-2. 

B-3. 

B-4. 

B-5e. 

C. 

C-1. 

C-2. 

Note 1: 

Groundwater Monitoring Program 

Monitoring system 

Monitoring well locations [§265.91(a)and(b)] 

Monitoring well construction [§265.91(c)] 

Sampling and analysis [§265.92] 

Sampling plan [§265.92(a)] 

Analytical parameters [§265.92(b)] 

Establishment of background values [§265.92(c)] 

Annual and semiannual determinations [§265.92(d)] 

Groundwater levels [§265.92(e)] 

Preparation, evaluation, and response [§265.93] 

Groundwater quality assessment program [§265.93(a)] 

Statistical comparisons [§265.93(b)] 

4,5 

4.1,5 

4.1 

4.2 

4.2, Att lof Sec 10 

4.2, 5, 10.5 

5 

5 

4,5 

4,5 

4,5 

4.2,5 

(Reference Notes 1 and 2) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

Note 2: 

The groundwater monitoring program for Pond 8E is part of a single comprehensive RCRA/CERCLA Program being conducted at the FMC plant site. 
Therefore, several of the checklist items in this section are not specifically addressed in the Pond 8E Closure Plan. Compliance with these items is 
addressed as part of an EMF site wide program in accordance with EPA Region 10 Memorandum of Understanding and subsequent communications 
with EPA Region 10 RCRA program personnel regarding the interface between RCRA and CERCLA groundwater monitoring at the EMF site 
(Appendix C). 

In accordance with 42 USC 6925(i) and 40 C.F.R. 270.1(c), groundwater monitoring associated with post-closure care must also meet the applicable 
40 C.F.R. 264, Subpart F regulations for permitted units. These regulations have also been considered in preparation of this Closure Plan and the 
plant's Part B permit application (FMC, 1997). 
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Facility Name: FMC IDAHO, LLC, Pocatello, Idaho 
ID No.: IDD 070929518 

Interim Status (40 CF.R. PART 265) Closure/Post-closure Plans 

Provided 
(Y/N) Location 
or NA (Section) Comments 

C-3. 

C-4. 

C-5. 

D. 

Note 1: 

Note 2: 

Reporting and confirmation sampling [§265.93(c)] 

Detailed assessment program [§265.93(d)] 

• assessment plan [§265.93(d)(2) and (3)] 

• implementation [§265.93(d)(4) and (4)] 

• reinstate indicator evaluation program [§265.93(d)(6)] 

• cessation of assessment program [§265.93(d)(7)] 

Data Evaluation [§265.93(f)] 

Required records and reporting [§265.94] 

4.2 

4.2 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note 1) 

(Reference Note I) 

The groundwater monitoring program for Pond 8E is part of a single comprehensive RCRA/CERCLA Program being conducted at the FMC plant site. 
Therefore, several of the checklist items in this section are not specifically addressed in the Pond 8E Closure Plan. Compliance with these items is 
addressed as part of an EMF site wide program in accordance with EPA Region 10 Memorandum of Understanding and subsequent communications 
with EPA Region 10 RCRA program personnel regarding the interface between RCRA and CERCLA groundwater monitoring at the EMF site 
(Appendix C). 

In accordance with 42 USC 6925(i) and 40 C.F.R. 270.1(c), groundwater monitoring associated with post-closure care must also meet the applicable 
40 C.F.R. 264, Subpart F regulations for permitted units. These regulations have also been considered in preparation of this Closure Plan and the 
plant's Part B permit application (FMC, 1997). 
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GEOLOGIC DRILL LOGS 
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SITE 

N£ of Ponds 8£ and 11S-14S 
BEGUN 

11-7-90 

GEOLOGIC DRILL LOG 

COHPLETED 

11-7-90 

PROJECT 

EMF POCATELLO, ID 
JOB NO. 

21372 
COORDINATES and/or STATIOHINGS 

N 450,145.9 E 554,270.2 
DRILLER 

Layne Environmental 
DRILL HAKE AND MODEL SIZE 

AP-1000 10" 

SHEET NO. 

1 OF 2 

ANGLE FROM HORIZ 

Vertical 
OVERBURDEN 

110.0 
ROCK (FT.) 

0.0 

BEARING 

TOTAL DEPTH 

110.0 
CORE RECOVERY (FT .A ) 

I 
CORE BOXES SAMPLES 

0 
EL. TOP CASING 

4486.71 
GROUND EL. 

4484.6 
DEPTH/EL. GROUNO WATER 
I 86.6/4398.1 12-01-90 

DEPTH/EL. TOP OF ROCK 

I 
SAMPLE HAMMER UEIGHT/FALL 

No samples collected. 
CASING LEFT IN HOLE: DIA./LENGTH 

4-in / 109-ft 
LOGGED BY: 

Curtis Obi 
(J 
i i J " i i ? | u t t trtu 
UJ 
- I l l i 
0 . 0 : 

SO. 

S j J " c t n j 
C O 
CJO 

u 
NUJ 

m 
^ 

(9 

CflM 
tn • 
uico 
tn ' 
OLO. 

LU 

M M M 

ELEV. 

4 4 M 6 

Q. 
UJ 

a •t. 

(Template: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

5 -

10 -

0 - 14 ft. i 
brown EAHC 

10 YiTS 
Moderate veUowUh 
to dark yeUowish brown (10 YR 4/2), dry, fine-grained land witli 

20-40% subangular-to-iubrounded gravel 
and cobble* (diameter ^ 4 in.). 

4470.6-

f ^ ^ 
•M:^ 

i s -

2 0 -

2 5 -

SO-

SS-

4 0 -

4441.6_ 

443S.6-

14 - 43 ft. illT.T (MT.y Moderate yeUowish 
brown (10 YR5/4') to dark yeUowish orange 
(10 Y R ' 6 / 6 ) , ^ / 

Dual-waU percussion 
driUing with reverse 
air circulation. 

Air-water mist (<1 
gpm) used where 
needed to restore 
circulation. 

Logged from diiU 
cuttmgs and from 
spUt-spoon samples 
using tn« tJniiied Soil 
Classification System 
(ASTM D 2488-84) 
and the GSA Rock 
0>lor Chmxt. 

4 5 - N 
•i'4 

43 - 49 ft. SAMP WTTH GRAYKL f SP): . 
Moderate yeUowish brown (lO^YR 5/4), dry, 

- »v 

50- . 1 

i : , 

5 5 -
••I 

60-

6 5 - . 

\ . 

fine-grained sand with 20-40% 
subangular-to-subrounded weU-^«ded 
gravel and cobbles (diameter ^ 6 in.) of 
quarts, quartsite, and mafic lithologies, and _. 
10% medium to coarse-grained sand. / 

49 - 89 ft. S IL t WITH 
>ge(10 

£EA3 Dark 

?eUowish orange (10 YR 6/6), dry, with 
-30% subrounded gravel (diameter ^ 1 in.), 

10% fine-grained sand. 

SS = SPLIT SPOON; ST = SHELBY TUBE 
D = DENNISON; P = PITCHER; 0 
= OTHER 

SITE 
NE of Ponds 8E and 11S-14S k??5.^f^ t e : HOLE NO. 

104 



GEOLOGIC DRILL LOG 
PROJECT 

s o u 
Q L Z 
E U J 

era 

(-% * 
U O 
KUJ 
_ 
-JUJ 
Q.Q: 

E O 

O? 

> 
UJQ: 
I V I l l o > 
U O 

CJ 
M U 

tn 

t n 

C9 

( O H 
cn • 
UJCO 
tr. • 
(UL 

UJ . 
Z I Z Z 
M M H 

£MF POCATELLO. ID 

ELEV. 
(L 
Ul 
O 

JOB NO. 

21372 
SHEET NO. 

2 OF 2 
HOLE NO. 

104 

( T e n p l a t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

7 5 -

8 0 -

85- . r 
V ; 

4395.6. 
9 0 - ' . 

9 5 - . 

1 0 0 -

1 0 6 -

4374.6. 110-

t 
• > • : 

f 

f 

V -

89 - 110 ft. SH.TY GBAYKT. WITH SAMP 
XSMl: Moderate yeUowish brown (10 YR 
6/4)," wet. subangular- to-subrounded gravel 
and cobbles (diameter ^ 5 in.) of volcanic 
Uthologies, 20% weU-graded sand, 20% sUt. 

Encountered ground 
water during drilling 
at apprmrimstely 87 
ft below the ground 
surface. 

T O T A L DEPTH: 110 F T . Boring converted to 
weU on 9-28-90. 

55 = SPLIT 5P0OM; 5T = S H E L B V TUBE 
D = DENNISON; P = P ITCHER; 0 
= OTHER 

srrr NE of Ponds 8E and 11S-14S k?!i-^?^ t e : HOLE NO. 
104 



GEOLOGIC DRILL LOG 
PROJECT 

EMF POCATELLO, ID 
JOB NO. 

21372 
SHEET NO. 

1 OF 2 

HOLE NO. 

114 
SITE 

Northeast of Pond 15S 
BEGUN 

10-16- 9010 
COMPLETED 

16-90 

COORDINATES a n d / o r STATIONINGS 

N 449,848.7 E 553,029.9 
DRILLER 

Layne Environmental 
DRILL HAKE ANO HOOEL 

AP-1000 
SIZE 

10" 

ANGLE FROM HORIZ 

Vertical 
BEARING 

OVERBURDEN 

140.0 
ROCK ( F T . ) 

0.0 
TOTAL DEPTH 

141.5 
CORE RECOVERY (FT.A) 

8.5/94 
CORE BOXES SAHPLES 

6 
EL. TOP CASING 

4470.60 
GROUND EL. 

4468.6 
DEPTH/EL. GROUND UATER 
I 70.8/4397.8 12-01-90 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAfWER UEIGHT/FALL 

140-lbs / 30-in 
CASING LEFT IN HOLE: DIA./LENGTH 

4-in / 129-ft 
LOGGED BY: 

Garrett Day 

>• ujcr mn 
or> 
(JO u 

tr 

tn 

(3 

(OM 
tn ' uitn tr ' 
0.0 . 

Ul 

H H M 
i : 

ELEV. 

44686 

0 . 
Ul 
a 

( T e i r p l a t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

0 - 5 ft. SLAG GRAVier. (ITTT.T.) • Medium gray 
(5N5): dry. 

SS l.S 1.5 8 8 10 
4463.6-

SS 1.5 1.3 9 13 11 

4440.6-

442S.6i. 

SS 1.5 1.2 10 21 24 

# 

1 0 -

1 6 -

2 0 -

25-

3 0 -

3 6 -

4 0 -

46-

6 0 -

6 6 -

6 0 -

6 5 -

^-

5 - 28 ft. STf.T run.)- Grayish brown (5 YR 
3/2) to moderate brown (5 YR 4/4) to dark 
yeUowish brown (10 YR 4/2) , dry, stiff, 
nonplastic, calcareous clayey sUt. Trace of 
slag gravel at 10 ft depth. 

Dual-waU percussion 
drilling with reverse 
air circulation. 

Air-water mist ( < 1 
gpm) used where 
needed to restore 
circulation. 

Logged from driU 
cuttings and from 
spUt-spoon samples 
using tne Unified SoU 
Clanification System 
(ASTM D 2488-84) 
i n d the GSA Rock 
(^ lor Chart. 

r 

28 - 45 ft. SILTY SAMP WITH CRAVKL ^ 
t p d ) i Dark yeUowish brown (10 YR 4^2), 
dry, 'weU-graded, subangular-to-subrounded 
sand, 30% sUt and d a v , 30% poorty-graded, 
subrounded gravel and cobbles (diameter £ . 
6 in.) . 

45 - 71 ft. SIT.T fMT.y Daric yeUowish brown 
(10 YR 4/2) , dry, Very stiff. 
sUghtly-to-moderately plastic, with 
calcareous nodules and trace sand and 
gravel. 

SS * SPLIT SPOON; ST = SHELBY TUBE 
D = DENNISON; P = PITCHER; 0 

OTHER 

SITE 
Northeast of Pond 15S mtm late: HOLE NO. 

114 



GEOLOGIC DRILL LOG 
PROJECT 

^ U J 

« o u 

EUJ 
c : - i 
<3 

UJCJ 
c r u j 

tr 
Ul 
_ IUJ a o : 
E O 
<E(J 
W 

u^lujo: 
~ f V l f l 

C O 
CJO 

u 
tr 

tn 

(3 

(OH 
(O • 
UJCO 

tr ' 
lUL 

Ul 
E Z Z 
M M M 

EMF POCATELLO. ID 

ELEV. 
0 . 
UJ 

a 

JUl 

JOB NO. 

21372 
SHEET NO. 

2 OF 2 
HOLE NC 

11-
( T e m p l a t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

SS 1.5 1.5 17 15 25 4397.6. 

4393.6- 75-

80-. 

85-

4378.6-

SS 1.5 1.5 6 10 11 

4368.6. 

4368.6. 

SS 1.5 1.5 8 10 13 

96-

100-

106-

110-

115-

120-

126- . 

SS = SPLIT SPOaW; ST = SHELBY TUBE 
D = DENNISON; P = PITCHER; 0 
OTHER 

4338.6^ 

4333.6. 

4327.: 

135-

140-

71 - 75 ft. CRAVBT. WTTR SAWH (CP); Dusky 
brown (5 YR 2/2) , wet, poor ly-naded 
angular gravel (diameter ^ 1 m.) and 

-^ eoane-grained sand with 10% silt and clay, 
\ and trace fine and medium-grained sand. / 

75 - 90 ft. SILTY GRAVEL WTTg SANP-
(CM) T O Sn.TY .SAMn WITH f lRAVgl. 
(SMJ: Dark yeUowish brown (10 YR 4/2) . 
wet. poorly-graded subangular gravel and 
coboles (diameter *Z 4 in.), weU-graded 
subangular- to-subrounded sand, 30% sUt 
and clay. 

Encountered ground 
water during drilling 
a t approximately 70 
ft below the ground 
surface. 

80-85 ft: Minimal 
ground-water 
aischarge. 

.TpLfin- Daric yeUowish brown 
, wet, stiff, with clay, calcareous 

90 - 100 ft. SB 
(10 YR 4 / 2 , , w , ^ , J . 
nodules, and 20% angular coarse-grained 
sand and gravel (diameter ^ 0.5 in.). 

100 - 110 ft 
CWAVTCT.T.Vgn.T 

Sn .TY GRAVCT. (CM) T O 
tML): Dark yeUowish • t ' V ' , , 

' ^ J > y ' * ' Pooriy-gnided 
rel (diameter < 0.6 m.) and 

brown (10 YR 4. 
subrounded grav< , 
clayey sUt with coarse-grainedTsand. 

110- 130 ft. giT.Tv cuAVier. w r m SAwn 
n (10 YR 4/2) 

(CM)r D a ^ yeUowiah brown I to 
dusky brown (5 YR 2/2) , wet, pooriy-graded 
subangular- to-subrounded gravel (diameter 
X 3 inT), 30% subangular medium to 
coaiae-grained sand, 20% sUt and clay. 116-125 ft: Abundant 

ground-water 
discharge. 

130 - 135 ft. SANDY SILT w r m GRA 
(ML): Dark ^reUowish brown (10 YR 4/2 
wet, clayey n i t with 30% coarse-grained 
sand and gravel. 

135 - 140 ft. _ 
(10 Y R 4 / 2 

giT.T (MT.)- Dark yeUowish brown 
2), moderately plastic, with clay. 

TOTAL DEPTH: 141.5 FT . 

130-140 ft: Minimal 
ground-water 
discharge. 

Boring converted to 
weU on 10-17-90. 

STTT 
Northeast of Pond 15S \ ^% ' i ^ 

l a t e : HOLE NO. 
114 



GEOLOGIC DRILL LOG 
SITE 

N of Ponds 8E and 11S-14S 

PROJECT 

EMF POCATELLO, ID 
JOB NO. 

21372 
COORDINATES and/or STATIONINGS 

N 450,212.0 E 553,742.7 

SHEET NO. 

1 OF 3 
ANGLE FROM HORIZ 

Vertical 

HOLE NO. 

131 
BEARING 

BEGUN 

10-23-S 
COMPLETED 

23-90 9010 
DRILLER 

Layne Environniental 
DRILL HAKE AND MODEL 

AP-1000 
SIZE 

10" 
OVERBURDEN 

167.0 
ROCK ( F T . ) 

0.0 
TOTAt DEPTH 

167.0 
CORE RECOVERY ( F T . A ) 

4.2/93 
CORE BOXES SAMPLES 

3 
EL. TOP CASING 

4485.95 
GROUND EL. 

4484.5 
DEPTH/EL. GROUND UATER 
I 8 7 . 0 / 4 3 9 7 . 6 1 2 - 0 1 ' 90 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAHHER UEIGHT/FALL 

140-lbs / 30-in 
CASING LEFT IN HOLE: DIA./LENGTH 

4-in / 165.6-ft 
LOGGED BY: 

Garrett Day 

o> 

Z>UJ a t r <co u 
a z 
E U J 

cn 

(3 

COM 
CO • 
UJCO 

tr • 
Q.(L 

UJ 
E: _ 
M M M 

ELEV. 

4 4 M 5 

Q. 
UJ 

a X 

( T e n p l a t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

4482.5-

SS 1.6 1.5 10 10 IG 

• 

SS 1.5 1.2 16 13 14 

4439.5-

1 0 -

1 5 -

2 0 -

2 5 -

3 0 -

3 5 -

4 0 -

46-

5 0 -

5 5 -

6 0 - ' 

4422.5. 

65-

t 

f 

0 - 2 ft CT.AC CRAVKT. (FTr.T.)- Medium gray 
, f5N5)7 . 
2 - 45 ft. SIT.T (MT.)- Moderate brown (5 YR 

3/4) to dark yellowish brown (10 YR 4/2), 
sUgutly moist , stiff, slightly plastic, 
calcareous, with trace of coarse-grained sand 
and gravel. 

Dual-waU percussion 
driUing witn reverse 
air circulation. 

Air-water mist (<1 
gpmj used where 
needed to restore 
circulation. 

Logged fromdriU 
cuttings and fmza 
spUt-spoon samples 
using the Unified SoU 
Classification System 
(ASTM D 2488-84) 
and the GSA Rock 
Color Chart. 

46 - 62 ft. STT.TV S A V n WTTR CRAVlg . 
iSM): Dark yeUowish brown (10 YR 4/2), 
d iy , 'medium dense, subangular, medium to 
coarse-grained sand with 30% 
subangular- to-subrounded gravel (diameter 
0.6-6 m.) of volcanic and metamoiphic 
Uthologies, 20% sUt, trace fine-gramed sand. 

STT.T fMT.)-
. 5 /4) , dry, medium stiff,_ 

: Moderate yeUowish 62 - 100 ft. 
brown (10 Y R \.i-m,, » . , , ui<su>u... . . . . . . 
clayey silt to very fine sand, slightly plastic, 
calcareous, t race medium-grained sand and 
gravel. 

SS = SPLIT SPOON; ST = SHELBY TUBE 
D = DENNISON; P = PITCHER; 0 

OTHER 

SITE 
N of Ponds 8E and 11S-14S \ \ % ^ ^ late: HOLE NO. 

131 



GEOLOGIC DRILL LOG 
PROJECT 

EMF POCATELLO, ID 
JOB NO. 

21372 
SHEET NO. 

2 OF 3 
HOLE NO, 

131 

g u j 
aoc 

u 
D . Z 
~ U J 
<C- I 
col 

U J U 
a: 111 

tr 
UJ 
- l U J 
ti.tr 
E O 
<cu 
CO 

UJQ: 

o:> 
CJO , o 
^alJ 

tr 

tn 

C9 

(OM 
tn • 
UJ(0 
t r ' 
t u i . 

w 
M M M 
M E 

ELEV. 
Q. 
UJ 

a 

(Temp la te : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS,. 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

75-

80-

SS 1.6 1.6 3 4 1 0 

95-

4384.5-

4364.5. 

4359.6. 

# 

. 05 -

1 0 -

. 1 5 - : 

20-

25-

. 3 0 -

3 6 -

, 4 0 -

4 5 -

SS = SPLIT SfOOH; ST = SHELBY TUBE 
D = DENNISON; P « PITCHER; 0 
OTHER 

l ^ ^ 

Encountered ground 
water during drilling 
at approximately 8S 
ft below the ground 
surface. 

100 - 120 ft. SIT.TYSAWn , 5M): Moderate 
yeUowish brown (10 YR S/4); wet, 35-60% 
fine-grained sand, 36-50% clayey sUt, 0-30% 
subrounded medium-grained sand to gravel 
(diameter ^ 0.25 in.) . 

120 - 125 ft. nTtAVgr.T.YSITT(MT.)-
Moderate yeUowish brown (10 YR~6/4). wet, 
50% clayey sUt^ 50% subrounded gravel 
(diameter ^ 2 in.). 

126 - 160 ft. STT.TY_rar.AV \ 
yeUowish brown (10 YR i 
plastic sUty clay with 209 
medium-gruned sand. 

Dark 
rf j , moderately 

j e t o 

120-126 ft: Minimal 
ground-water 
discharge. 

130-136 ft: Minimal 
ground-water 
discharge. 

143-145 ft. 50% SUty clay, 50% subrounded 
gravel (diameter ^ 2 in.). 

N of Ponds 8E and 11S-14S mo'i^ t e HOLE NO. 

131 

http://ti.tr


GEOLOGIC DRILL LOG 

^ U J air « o u 
a.z 
a : - J 
COI 

PROJECT 

E M F POCATELLO. ID 

c> 
U J U 
IX UJ 

tr 
UJ 
- J U J 
t i . t r 
E O 
<IU 
O? 

>-
uxr 
o=> 
CJO 

u 
tr 

tn ^ 

C9 

COM 
CO . 
UJCO 

tr ' 
CO. 

UJ • 
E Z Z 
M M M 

E 

ELEV. 

UJ 
O 

1 
I 

IT 

JOB N O . 

21372 
SHEET NO. 

3 OF 3 

(Tenplate: BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

HOLE NO. 

131 

165 

160-

4319.5. 

4317.5. 

m 

150 - 165 ft. CTJtVyy CTtAVKL ( G C ) : Dark 
rn (10 YR 4 /2) , 50% coai yeUowish brown ^ . , . 

sand to angular gravel (diameter : 
and 50% clay. 

coarse 
3 in.) 

150-165 ft: Abundant 
ground-water 
aischarge. 

\ 

165 - 167 ft. SANnV nT.AY WTTTT C l t AVTtT. 
{Cl4:,Dark,yeUowish brown (10 Y R 4 /2 ) , 
wet, '60% silty clay, 20% angular medium to 
coarse-grained sand, 20% gravel of volcanic 
Uthologies. / 

Boring converted to 
weU on 10-23-90. 

TOTAL DEPTH: 167.0 F T . 

ISS = SPLIT SP06H; ST = SHELBY TUBE 
D = DENNISON; P = PITCHER; 0 
OTHER 

srrr N of Ponds 8E and 11S-14S mo'i^' late: HOLE NO. 

131 

http://ti.tr


GEOLOGIC DRILL LOG 
PROJECT 

EMF POCATELLO. ID 
JOB NO. 

21372 
SHEET NO. 

1 OF 2 
HOLE NO. 

132 
SITE 

N of Ponds 8E and 11S-14S 
COORDINATES a n d / o r STATIONINGS 

N 450,471.5 E 553,994.6 
ANGLE FROM HORIZ 

Vertical 
BEARING 

BEGUN 

10-28- 9010 
COMPLETED 

-29-90 
DRILLER 

Layne Environmental 
DRILL HAKE AND HOOEL 

AP-1000 
SIZE 

10" 
OVERBURDEN 

125.5 
ROCK ( F T . ) 

0.0 
TOTAL DEPTH 

125.5 
CORE RECOVERY ( F T . A ) 

4.7/78 
CORE BOXES SAMPLES 

4 
EL. TOP CASING 

4484.59 
GROUND EL. 

4482.7 
DEPTH/EL. GROUNO UATER 
~ 85 .1 /4397 .6 12-01-90 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAMMER UEIGHT/FALL 

140-lbs / 30-in 
CASING LEFT IN HOLE: DIA./LENGTH 

4-in / 118.6-ft 
LOGGED BY: 

Garrett Day 

=>UJ 
a t r 
<za 

u 
Q . Z 
EUJ 
c : - j 
t n ^ 

> • 

mn 
o:> 
CJO u 
^cuJ 

tr 

t n 

CS 

COM 
CO . 
u i co 
tr ' 
Q.Q. 

UJ 
M M M 

E 

ELEV. 

•4482.7. 

( T e n p l a t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

SS 1.5 0.6 6 12 26 

4 4 6 7 . 7 . 

0 - I S ft. SILT (ML) AMD SLAG GRAVKL 
XHLLJ: Dark" yeUowuh brown (10 YR 4/2), 
calcareous lUt and medium gray (5N5) slag 
gravel, dry. 

20-

SS 1.5 1.2 10 13 9C 
4457.7-

4442 .7 -

4427.7_ 

4422.7. 

26-

30-

35-

40-

4 6 -

6 0 - : 

65-

60-

65-

16 - 25 ft. GRAVKT.T.Y SILT WITH SAND 
T O S n . T Y GRAVKT. W T T R SAIWT^ 
: Dark yeUowish brown (10 Y R 4/2) , 

w ^ , uO-70% sUgfatly plastic, calcareous silt, 
30-50% medium-grained sand to 
angular-to-subangular gravel (diameter ^ 
0.5 in.) with calcareous coating. 

^ : Moderate brown (SYR 25-4qft.SILlL^ . 
4/4) , dry, sUgntlv plastic, calcareous clayey 
SUt with trace subrounded medium to 
coarse-grained sand and calcareous nodules. 

40 - 65 ft.,aiLnt: iSHi): Dark yeUowish 
brown (10 YR 4 /2) , dry, weU-grad'ed 
subangular-to-subrounded sand, 30% 
calcareous sUt, 10% subrounded grsvel and 
cobbles. 

65 - 60 ft. S n . T Y C R A Y H . LSAKD. Lwrm; , . 
; Dark yeUowish brown (10 YR 4/2), 

, 40% subrounded gravel (diameter £. 6 
, , 4 0 % sUt, 20% weU-graded 
3angular-to-subrounded sand. 

fin - i n n h .«tTT.T (MT.)r Darlr y^llnwiith b rown 
(10 YR 4/2) , dry to moist, stiff, sUghtly 
plastic, calcareous clayey silt with trace 
sand, gravel, and calcareous nodules. 

Dual-waU percussion 
drilling with reverse 
air circulation. 

Air-water mist (< 1 
gpm) used where 
needed to restore 
circulation. 

Logged fr«m driU 
cuttmgs and fi«m' 
spUt-spoon samples 
using the Unified Soil 
Classification System 
(ASTM D 2488-84) 
and the GSA Rock 
Color Chart . 

SS = SPLIT SPOON; ST = SHELBY TUBE 
D = DEHNISON; P = PITCHER; 0 
•^ OTHER 

SITE 
N of Ponds 8£ and 11S-14S S ^ ^ ' i ^ t e ; HOLE NO. 

132 



GEOLOGIC DRILL LOG 
PROJECT 

C^ 
UJCJ 
t r i l l tr 
UJ 
- l U J 
tLtr 
E O 
c u w 

EMF POCATELLO. ID 

ELEV. 
CL 
UJ 
O 

JOB NO. 

21372 
SHEET NO. 

2 OF 2 

(Tenp la t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

HOLE NO. 
132 

NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

SS 1.5 1.6 6 7 11 

75-

80-

Vr 85-

90-

95-

4382.7. 

4377.7. 

4370.7. 

100-

105-

Encountered ground 
water during drilling 
at approximately i S 
ft below the ground 
surface. 

100 - 105 ft. S n . T Y CBAVTCT. fCM): Dark 
yeUowish brown (10 YR 4 /2 j , wei, 60% 
subroundedgravel (diameter < 3 m.) , 40% 
sUt, and 10% subangular medium to 

- coarse-grained sand. 

110 

-v.. 105 - 112 ft. SAWnv CTtAVRT. (CW): Grayish 
red (10 Y 4 /2 ) , wet, weU-naded ' 
subangular- to-subrounded gravel (diameter 

_^ .VKLIC 
red (10 Y 4 /2 ) , wet, weU-nade 
subangular- to-subrounded grav 
^ 3 inl) of metamotphic ana volcanic 
Uthologies, 30% subangular weU-graded 
sand, and 10% sUt a n d clay. 

100 ft: Moderate 
ground-water 
discharge. 

106-113 ft: Abundant 
ground-water 
discharge. 

SS 1.6 1.6 9 17 26 

SS = S P L t r SPOOM; ST = SHELBY TUBE 
D = DENNISON; P = PITCHER; 0 

OTHER 

1 1 6 - . 
iP< 

?r 

4362.7. 120-

4SS7X 126 i;: 

112 - 120 ft. Sfr.TY CTtAVRT. 
( C M ) : Dark yeUowish brownl lO Y R ' . , . „ 
wet, subrounded gravel with 30% clayey silt 
and 20% subrounded weU-graded sand. 
Interbedded clayey sUt. 

? ^ , . 
115-124 ft: Minimal 
ground-water 
discharge. 

1 2 0 -

granuiar deposits occurring in fine and 
coarse-grained sand sisea. 

TOTAL DEPTH: 125.6 F T . Boring converted to 
weU on 10-28-90. 

STTT 
N of Ponds 8E and 11S-14S \ W ^ t e ; HOLE N O . 

132 



GEOLOGIC DRILL LOG 
PROJECT 

E M F POCATELLO. ID 
JOB NO. 

21372 
SHEET NO. 

1 OF 2 
HOLE NO. 

167 
SITE 

FMC Corporation 
COORDINATES a n d / o r STATIONINGS 

N 449.404.1 E 554,015.5 
ANGLE FROM HORIZ 

Vertical 
BEARING 

BEGUH 

8-22-95 
COMPLETED 

8-24-95 
DRILLER 

Layne Enrironmental 
DRILL HAKE AND MODEL 

AP-1000 
SIZE 

ID-
OVERBURDEN 

139.0 
ROCK ( F T . ) 

0.0 
TOTAL DEPTH 

139.0 
CORE RECOVERY ( F T . A ) 

I 
CORE BOXES SAMPLESjEL 

15 
, TOP CASING 

4492.17 
GROUND E L . 

4490.1 
DEPTH/EL. GROUND UATER 
S 92.3/4397.8 (9-5-95) 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAMMER UEIGHT/FALL 

140 lbs. / 30 in. 
CASING LEFT IN HOLE: DIA./LENGTH 

4" PVC / 138.7 ft. 
LOGGED BY: 

Curtis Obi 

:>uj otr 
<ro 

u 
a.z 

UJ 
«c_i 
CO 

^Mutf=lutt 
u 
UJ 
te 

E O 

SO. 

I I I f I 

m 

o=» 
CJO u 

tr 

tn 
^ 

(S 

COM 
CO • 
UJCO 

tr • 
Q . Q . 

111 

M M M 

ELEV. 

4490.1 

a. 
UJ a 

CO 
u 
M 
z 
a. 
o^ ca 

( T e n p l a t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 
NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

4425.: 

5 -

1 0 -

15-

2 0 -

2 6 -

3 0 -

3 5 -

4 0 -

4 6 -

6 0 -

6 5 -

6 0 -

65-

- 65 ft. SILT (ML): Light brown (SYR 5/6); 
0-20% angular to subangular basaltic gravel 
to 1/4"; dry. 

A t 10 feet, becomes moist and soft. 

Boring driUed using 
Dual-waU percussion 
method with reverse 
air circulation. 

SoU descriptions 
based on observations 
of driU cuttings and 
spUt-spoon samples 
using tne Unifed SoU 
Classification System 
(A5TM D 3488f and 
ihe GSA Rock Color 
Chart . 

65 - 77 ft. SW. •GBAYKL (3M): 
Light b rown lSYR 6/61; fine-grained sand; 
30% sUt; 30%^ angular to subrounded gravel 
t o 4*, medium gray to black, basaltic; moist. 

SS = SPLIT SPOON; ST = SHELBY TUBE 
D a DEHNISON; P = PITCHER; 0 
•̂  OTHER 

SITE 
FMC Corporation m?"^^ t e : HOLE NO. 

167 



GEOLOGIC DRILL LOG 
PROJECT 

P 

a t r c:o 
u 

tn 

CJk 

EUJ 
<C-J 

t r u i 
t r 

UJ 
-JUJ 
ao : 
E O c:u 
CO 

SiiHii^iit t 

CD 

too 
CJO 

U 
tail 

tr 

tn *z 

(S 

SI 

COM 
CO . 
UJCO 

tr 

Ul ' 

M M M 

EMF POCATELLO. ID 

ELEV. 

(Tenp la t e : BCHTLLS) 

^ DESCRIPTION AND CLASSIFICATION 

JOS NO. 

21372 
SHEET NO. 

2 OF 2 
HOLE k . 

16 

NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

SS 

SS 

SS 

SS 

SS 

ss 
SS 

ss 
SS 

ss 
ss 

ss 

ss 
ss 

ss 

• 

1.6 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.5 13 -21 -

1.3 
•3SZ 

2 5 - 3 1 -
^4-? ' ; 

1.9 

1.6 

24-38-
<^-<4 

12-17-
10-^4 

1.4 12-16-
1fi-14 

2.0 10-16-
\%-yt. 

2.0 

2.0 

8-14-

1.7 

24-38-
41-4^ 
6-9-

2.0 

2.0 

17-17-
T5-IK 
6 - 1 1 -
22-17 

2.0 

2.0 

8-18-
r<-24 

2.0 

9-14-
34-42 

2.0 

9-16-
2n-2fi 
4-9-
18-22 

4413.: 

7 5 -

8 0 -

8 5 -

9 0 -

4395X. 

4393.1 
4392.1 

95-

77 - 95 ft. SILT (ML): Light brown (6YR 5/6); 
40% very fine-gramed sand; soft, loose, 
moist. 

At 87 feet, becomes saturated. At approx. 87 ft. 
encountered 
saturated soU. 

100-

110-: 

116-

120-

1 2 5 - : : 

130-, 

136-

4351.: 

SS = SPLIT SPOOH; ST = SHElBY TUBE 
D = OENNISON; P = PITCHER; 0 
= OTHER 

srrr 

96 - 97 ft. SILTY SAWP (SMV Light brown 
(5YR 6/6); very fine-grained sand; 40% sUt; 
saturated. 

t97 - 98 ft. SAND (SP): Brownish black fSYR 
2/1); medium-gramed sand; 6-10% sUt; 
medium dense, saturated. 

on - 1-W ft .SIT.T Vftt-Y V f o ^ « > . t . y . l l /^ . r i lh 
brown (lOYR 574);'20-40% fine-grained 
sand: 0-10% coarse-grained sand and 
angular gravel to 1/2'; soft to firm, 
saturated. 

At 116 - 116 feet, hard calcite-cemented sUt 
layer. 

Below 116 feet, scattered thin layers of hard 
calcite-cemented sUt. Percent sand and grain 
size increases with depth. 

Below 116 ft. water 
yield increases with 
depth. 

At 139 feet, some 1 ' diameter soft, 
blue-gray, clayballs. 

/ 
TOTAL DEPTH; 139.0 F E E T 

InstaUed 4* 
monitoring weU on 
8 / 2 4 ^ 6 . 

FMC Corporation \l%^^ a t e HOLE NO. 

167 



GEOLOGIC DRILL LOG 
PROJECT 

EMF POCATELLO, ID 
JOB NO. 

21372 
SHEET HO. 

1 OF 2 
HOLE NO. 

168 
SITE 

FMC Corporation 
COORDINATES and/or STATIONINGS 

N 450,082.2 E 553,285.9 
ANGLE FROM HORIZ 

Vertical 
BEARING 

BEGUN 

8-28-95 
COMPLETED 

8-28-95 
DRILLER 

Layne Environmental 
DRILL MAKE AND HOOEL 

AP-1000 
SIZE 

10" 
OVERBURDEN 

93.5 
ROCK (FT.) TOTAL DEPTH 

93.5 
CORE RECOVERY (FT./X) 

/ 

CORE BOXES SAHPLESlEL 

14 
. TOP CASING 

4473.94 
GROUND EL. 

4471.6 
DEPTH/EL. GROUND UATER 
~ 7 5 . 6 / 4 3 9 6 . 0 ( 9 - 6 - 9 5 ) 

DEPTH/EL. TOP OF ROCK 

/ 
SAMPLE HAMMER UEIGHT/FALL 

140 lbs. / 30 In. 
CASING LEFT IN HOLE: DIA./LENGTH 

4" PVC / 93.0 ft. 
LOGGED BY: 

Curtis Obi 

:>u i 
a t r s o u 
a z 
EUJ 
^ - J 
07 

U 
UJU 
QfUJ 

111°' 

ti .tr 
E O 
sa. 

UJQ: 
ecu 
CE> 
CJO 

u 
Q: 

CO 

CD 

COM 
CO . 
UICO 
tr . 
Q.(L 

UJ 

M M M 
E 

ELEV. 

•4471.6. 

X 
» -
Q. 
UJ 

o 

( T e n p l a t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

0 - 12 ft. SLAC CRAVKT. (yiT.T.)- Gray; gravel 
to 6 -f: 20-50% medium- to coarse-gramed 
sand slag; loose, moist. 

NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

4459.6. 

4443.6. 

1 6 -

2 0 - : 

26-

3 0 -

3 6 -

40-

4 6 -

4423.6-

SS 

ss 
.ss. 

2.0 

2.0 

2JX. 

2.0 12-17-
•19-21 

1.7 

JLU 

10-11-
14-lfi 

i n - i 4 . 

6 0 -

6 6 - ; 

6 0 - : 

6 5 -

•'4 

12 - 28 ft. SAWDY SILT (MTJ: Pa le yeUowish 
brown (lOYR 6/2) ; 20-40% fine-grained 
sand; soft, moist. 

Boring driUed using 
Dual-waU percussion 
inethod with reverse 
air circulation. 

Sott descriptions 
based on observatu 
of driU cuttings and 
spUt-spoon samples 
using the Unifed SoU 
Classification System 
(ASTM D 2488t and 
the GSA Rock Color 
Chart. 

28 - 48 ft. SILTY CJ 
yeUowiah brown (lOYR 2/2) t o Moderate 
yeUowish brown (lOYR 5/4 i ; subangular to 
subrounded gravel t o 6 ' , colorful quartsi te 
and metamophics; 20-40% fine- to 
coarse-grained sand; 20% sUt; loose, dry to 
moist. 

•T (*ff-)- Dark yeUowish orange 
I; 20% fine-graued sand: 0 -20y 

sabrounded sravel t o 5 . larger cobbles of 

48 - 92 ft. a n 
(lOYR 676 - g r a u e d sand: 0-20% 

r . . « .w 5 , larger cobbles of 
metamoipnics, 1/4* gravels of 

mostly basalt; soft, m o u t . 

SS = SPLIT SPOON; ST = SHELBY TUBE 
D = DENNISON; P = PITCHER; 0 
= OTHER 

SITE 
FMC Corporation !t8!|9'^5^«"= HOLE NO. 
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GEOLOGIC DRILL LOG 

M l 
a t r 
C O 

CJ 
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c S ^ 

tjk 
U J O 
CCUJ 

t r 
- lUJ 
Q - Q : 
E O 
<EU 
w 

u^uxr 
- f> i i i 

o:> 
CJO u 
M i l 

t r 

t n 

ggol 
(9 

COM 
CO • 
UICO 
tn • 
OJI . 

UJ 

M M M 
E 

PROJECT 

ELEV. 

£AfF POCATELLO. ID 

0 . 
UJ 

a 

JOB NO. 

21372 
SHEET NO. 

2 OF 2 

( T e n p l a t e : BCHTLLS) 

DESCRIPTION AND CLASSIFICATION 

HOU :40. 

68 

NOTES ON: 
UATER LEVELS, 
UATER RETURN, 
CHARACTER OF 
DRILLING, ETC. 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

ss 
SS 

ss 

# ' 

2.0 1.6 
15-21 

2.0 2.0 

6-10-

2.0 2.0 

3-6-
7-11 
3 - 5 -

2.0 2.0 2 - 3 -
o - i s 

2.0 2.0 7 - 1 1 -
1S-TT 

2.0 1.8 

2.0 2.0 

7 - 1 2 -
17-21 

2.0 2.0 

8-15-
n - 1 8 

10-12-
i o - t < 

2.0 2.0 

2.0 2.0 

6 - 8 -
T1-17 

2.0 2.0 

6-11 
1 7 - w 
6-14-

J2=l&. 

3J 75 - ; -

8 0 - : 

8 5 - : 

9 0 -

4S7B.6. 

4378 J _ 

At 72 feet, saturated. 

V 

5S = SPLIT SPOOM; ST = SHELBY TUBE 
D = DENNISON; P = PITCHER; 0 
= OTHER 

srrr 

92 - 93.6 ft. £ L A : ;X(ML):.Moderate 
brown (6YR 4/4) ; 10% fine-grained sand; 
stiff, low plasticity, saturated^ 

TOTAL DEPTH: 93.6 F E E T 
/ 

At 87 ft. moderate 
yield of muddy water. 

InstaUed 4* 
monitoring weU on 
8/30/96. 

FMC Corporation W}9' i^ t e HOLE NO. 
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APPENDIX B 

MONITORING WELL COMPLETION DIAGRAMS 

Pond 8E Closure Plan May 2002 
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MONITORING WELL 
JOB HO. 

21372 
BEGUN 

11-7-90 

PROJECT 

EMF POCATELLO. ID 
SITE 

NE of Ponds 8E and 11S-14S 
COMPLETED 

11-7-90 

PREPARED BY 

Curtis Obi 

COORDINATES a n d / o r STATIONING 

N 450,146 E 554,270 

UELL NO. 

104 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

fCPHPRALIZED GEOLOGIC LOC^ 

See Boring Logs. 

Plugged on: 11-6-90 

NOT TO SCALE 

Update: 8 -12 -92 

Templa te : 2UELL0G 

. i : • . : 

. g • - • . : 
• g •••••• 

. p - . ; - : • 

yy. i >x-

!-x I •yy. 
.•--. % -.-.-7 

>-:-: i :•:-: 

••$::p:S 

-.-.-. g .• 
;.;.;• f •:-.-

mw''-

t "TOP OF StniFACE CASING 

• TOP OF RISER CASING 
GRQUHP SUKFACE,. 

SURFACE CASING 

DIAMETER/TYPE: 

V I 
Steel with locking l id 

BOTTOM OF StniFACE CASING 

BACKFILL MATERIAL TYPE 

Cement - Bentonite Grout 

RISER CASING 

DIAMETER/TYPE: 

4"/Schedule 40 PVC 

TOP OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Slurry 

• TOP OF FILTER PACaC 
FILTER PACK TYPE 

SiUca sand 10-20 & 20-40 

TOPOFSCaiEEN 

SCREEN 

DIAMETER: 4 * 

T^EiSch. 40 PVC/MacIiine Cut 
OPENING UIDTH: 0 . 0 2 0 " 

' BOTTOM OF SCREEN 

• BOTTOM OF SOTklP 

'BOTTOM OF HOLE 

• HOLE DIAMETER: 1 0 " 

NOT TO S C A L E 

OEPTH 
(FT) 

2.4 

2.1 
0.0 

2.6 

84.0 

88.0 

96.5 

106.5 

109.0 

110.0 

ELEV. 
<FTMSL) 

4487.0 
4486.7 
4484.6 

4482.0 

4400.6 

4396.6 

4388.1 

4378.1 

4375.6 

4374.6 



BEGUN 

110-16-90 

MONITORING WELL 
JOS NO. 

21372 

SITE 

PROJECT 

EMF POCATELLO. ID 

Northeast of Pond 15S 
COMPLETED 

10-17-90 

COORDINATES and/or STATIONING 

N 449,849 E 553,030 

UELL NO. 

114 

PREPARED BY 

Garrett Day 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casing(Water level) 

fGENERAL I2E1? GEOLOGIC LOG^ 

See Boring Logs. 

NOT TO SCALE 

Update: 11-10-93 
Teaplate: 2UELL0G 

• I ' — . 
. ? —^^ 

yyz i -x-

I-X I rX< 

:-x|'"" 
•X-: 9 x-r-
t x I .yy. 

-•>• i i i 
•.-.-. g .-.-. 
-.;.;. p •:-:-: 
ryy. i :-x 
x-c- i X-
.:-;.; I :.x 
:-x-1X-
X-l g .-.•. 

fx-:-1X-•: I -x 

• TOP OF SURFACE CASING 

"TOP OF RISER CASING — 
GROUHD SURFACE 

SURFACE CASING 

DIAHETER/TYPE: 

8"/ 
Steel with locking lid 

"BOTTOM OF S tn iFACE CASING 

BACKFILL MATERIAL TYPE 

Cement - Bentonite Grout 

RISER CASIHG 

DIAHETER/TTPE: 

4"/Schedule 40 PVC 

T O P O F SEAL 

ANNULAR SEAL TYPE 

Bentonite Slurry 

" T O P O F F I L T E R P A C K 

FILTER PACK TYPE 

Silica sand 10-20 & 20-40 

T O P O F S C R E E N 

SCREEN 

DIAMETER: 4 " 

T^E:sch. 40 PVC/Machine Cut 
OPENING UIOTH: 0 . 0 2 0 " 

-BOTTOM OF SCREEN 

BOTTOM OF SUMP 

"BOTTOM OF HOLE 

• HOLE DIAMETER: 1 0 " 

NOT TO SCALE 

DEPTH 
( F T ) 

2.2 
2.0 
0.0 

2.8 

108.0 

112.0 

116.7 

126.2 

129.0 

141.5 

ELEV. 
(FTMSL) 

4470.8 
4470.6 
4468.6 

4465.8 

4360.6 

4356.6 

4351.9 

4342.4 

4339.6 

4327.1 



BEGUN 

110-23-90 

MONITORING WELL 
PROJECT 

EMF POCATELLO. ID 
JOB N O . 

21372 

SITE 

N of Ponds 8£ and 11S-14S 
COMPLETED 

10-23-90 

PREPARED BY 

Garrett Day 

COORDINATES a n d / o r STATIONING 

N 450,212 E 553,743 

UELL NO. 

131 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC casingCWater level) 

fGEHERALIZED GEOLOGIC lOC^ 

See Boring Logs. 

NOT TO SCALE 

Update: 11-10-93 
Teaplate: 2UELL0G 

X- f :•:•:• 
!;X f ;>X 
X-: i x-r-
;.;.- ̂  .;.;-; 
!-X i •' 

Xr i X-t-
;;X ^ -Xj 
X-: ^ ;-x-

/ t 
;X;: i :;X 

X< I >x .-.-. g .-•-. 

" T O P OF S i n i F A C E CASING 

" T O P OF RISER CASING — 
GRQUHP SURFACE, 

SURFACE CASING 

DIAMETER/TYPE: 

8"/ 
Steel with locking lid 

" B O T T O M O F S t n i F A C E C A S I N G 

BACKFILL MATERIAL TYPE 

Cement - Bentonite Grout 

RISER CASING 

DIAMETER/TTPE: 

4"/Schedule 80 PVC 

"TOP OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Slurry 

" T O P O F F I L T E R P A C K 

FILTER PACK TYPE 

Silica sand 10-20 & 20-40 

- T O P OF S ( 3 t £ E N 

SCREEN 

OIAMETER: 411 

T^E:sch. 80 PVC/Machine Cut 
OPENING WIDTH: 0 . 0 2 0 " 

" B O T T O M OF SCREEN 

• B O T T O M OF SUMP 

B O T T O M OF HOLE 

• HOLE DIAMETER: 1 0 " 

NOT TO SCALE 

DEPTH 
( F T ) 

1.7 
1.4 
0.0 

3.3 

* 143.0 

147.0 

153.9 

163.9 

165.6 

167.0 

ELEV. 
(FTMSL) 

4486.2 
4485.9 
4484.5 

4481.2 

4341.5 

4337.5 

4330.6 

4320.6 

4318.9 

4317.5 



BEGUN 

110-28-90 

MONITORING WELL 
JOS NO. 

21372 

PROJECT 

EMF POCATELLO. ID 
SITE 

N of Ponds 8E and 11S-14S 
COMPLETED 

10-28-90 

PREPARED BY 

GiTnit Day 

COORDINATES and/or STATIONING 

N 450,472 E 553,995 

UELL NO. 

132 

REFERENCE POINT FOR NEASUREHENTS 

Top of PVC casingCWater level) 

fGEHERALIZED GEOLOGIC LOG^ 

See Boring Logs. 

NOT TO SCALE 

Update: 11-10-93 

Tenplate: 2UELL0G 

y ^ 

•. g -
>i: 
•'A-

•- i : 

X-.- g X-
•yy. i rrt] 
'"<- g X-^ 

• 9. • ' - ' 
:• % X 

wm 
i-.-x I :-x 
^yy.i'A 

yy.U.-. 

" T O P O F S t n i F A C E CASING 

" T O P O F RISER CASING — 
GROUND SURFACF 

SURFACE CASING 

DIAMETER/TYPE: 

8"/ 
Steel with locking lid 

BOTTOM OF StniFACE CASIN(S 

BACKFILL MATERIAL TYPE 

Cement - Bentonite Grout 

RISER CASING 

OIAMETER/TTPE: 

4-/ScheduIe 40 PVC 

• T O P OF SEAL 

ANNULAR SEAL TTPE 

Bentonite Slnrry 

• T O P OF FILTER PACK 
FILTER PACK UPE 

Silica sand 10-20 & 20-40 

'TOPOFS(ntEEN 

SCREEN 

DIAMETER: 4 " 

TWE=Sch. 40 PVC/Machine Cut 
OPENING UIDTH: 0 . 0 2 0 " 

- B O T T O M OF S(n t£EN 

" B O T T O M OP SUMP 

" B O T T O M OF HOLE 

• HOLE DIAMETER; 1 0 " 

NOT TO SCALE 

DEPTH 
(FT) 

2.2 
1.9 
0.0 

2.8 

97.5 

101.5 

106.4 

115.9 

118.6 

125.5 

ELEV. 
(FTMSL) 

4484.9 
4484.6 
4482.7 

4479.9 

4385.2 

4381.2 

4376J 

4366.8 

4364.1 

4357.2 



MONITORING WELL 
JOB NO. 

21372 
BEGUN 

8-23-95 

SITE 

PROJECT 

E M F POCATELLO. I D 

COMPLETED 

8-24-95 

FMC Corporation 
PREPARED BY 

Curtis Obi 

COORDINATES and/or STATIONING 

N 449,404 E 554,016 

UELLHOT" 

167 

REFERENCE POINT FOR MEASUREMENTS 

Top of P V C Casing-Water Levels 

(GEHERALtZED CgOLOCIC LOC^ 

See Geologic 

Drill Log for Details. 

( ( 

Update: 10-19-95 
Teaplate: 2UELL0G 

.•••. i r.-.-. 
yy f x-> 

;oc < 

:-x i -X-: 
.•--. i r.-.-? 

mm •.-.-. g.-,-. '.-••. g .-.•. •.-.-. g.-.-. •.-.-. g.-.-. 
I-.-.-, g .*.-. 
r.-.-. g .-,-. 
X-:-1X-

rX-; ^ :-x 
••;.;. g .;.;-
-X-; ^ !-x 

• T O P OF S tn iFACE CASING 

" T O P OF RISER CASING 
GROUND SURFACg 

SURFACE CASING 

DIAMETER/TYPE: 

8"/ 

Steel with Locking Lid 

"BOTTOM OF S t r a P A C E CASING 

BACKFILL MATERIAL TYPE 

Cement-Bentonite Grout 

RISER CASIHG 

DIAMETER/TYPE: 

4"/Schedule 40 PVC 

T O P OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Slurry 

• T O P OF FILTER PACgC 
FILTER PACK TYPE 

CSSI 16-30 Silica Sand 

"TOP OF SCREEN 

SCREEN 

DIAMETER: 4 1 

TYPE:schedule 40 PVC machine-cu t 

OPENING WIDTH: 0.020" 

- BOTTOM OF SCIIEEN 

• BOTTOM OF SUMP 

•BOTTOM OF HOLE 

• HOLE DIAMETER: 1 0 " 

NOT TO SCALE 

DEPTH 
(FT) 

2.5 

2.1 

0.0 

2.5 

103.5 

113.5 

116.5 

136.5 

139.0 

139.0 

ELEV. 
(FTMSL) 

4492.6 

4492.2 

4490.1 

4487.6 

4386.6 

4376.6 

4373.6 

4353.6 

4351.1 

4351.1 



MONITORING WELL 
PROJECT 

EMF POCATELLO. ID 
UELL NO. ! 

168 
JOB NO. 

21372 

SITE 

F M C C o r p o r a t i o n 

COORDINATES a n d / o r STATIONING 

N 450,082 E 553,286 
BEGUN 

8-30-95 

COMPLETED 

8-30-95 

PREPARED BY 

Curtis Obi 

REFERENCE POINT FOR MEASUREMENTS 

Top of PVC Casing-Water Levels 

(GifHERALIZEP GEOLOGIC LOG) 

See Geologic 

Drill Log for Details. 

Update: 10-19-95 
Teaplate: 2UELL0G 

? I X---
•; I -x-. 

i.y.gyyy 
yy. t x-i-i 
>x I-X-; 
.--•. g T . : : 

yy. ? 2-x-
l;X ^ -X< 
•X-: i:-:-: 

'. g -.-.-. 

m 
•'••'• i :---H 

r.-.-. g .-.-. 
i-X- g X-
-•.-. g .-.-. %-.-. g .-.-. 

•: :•: 

mf: : 
•'-'< i, !-X 

• | r -
'4/-

" T O P O F S t n i F A C E CASING 

" T O P O F R I S E R CASING — 
GROUHD SURFACE 

SURFACE CASING 

DIAMETERAYPE: 

V I 
Steel with Locking Lid 

BOTTOM OF StmFACE CASING 

BACKFILL NATERlAL TYPE 

Cement-Bentoni te Grout 

RISER CASING 

OIAMETER/TTPE: 

4"/ScheduIe 40 P V C 

"TOP OF SEAL 

ANNULAR SEAL TYPE 

Bentonite Slurry 

• TOP OF FILTER TACK 
FILTER PACK TYPE 

CSSI 16-30 Silica Sand 

' TOP OF SCREEN 
SCREEN 

DIAMETER: 4 1 

TYPE:schedule 4 0 P V C m a c h i n e - c u t 
OPENING UIOTH: 0 . 0 2 0 " 

- BOTTOM OF SCaUBEN 

BOTTOM OF SUMP 

BOTTOM OF HOLE 

' HOLE DIAMETER: 10" 

NOT TO SCALE 

DEPTH 
(FT) 

2.7 
2.3 
0.0 

2 3 

61.0 

71.0 

75.5 

90.5 

93.0 

93.5 

ELEV. 

(FTMSL) 

4474J 

4473.9 
4471.6 

44693 

441J0.6 

4400.6 

4396.1 

4381.1 

4378.6 

4378.1 
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APPENDIX C 

EPA GUIDANCE REGARDING RCRA/CERCLA COORDINATION 

Pond 8E Closure Plan May 2002 
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UnMdSOMM ^ - \ RgioniO 
Otmi\M»tmttul P ruwoon 1200 SixiX A««nw« 

w<sfan^iOfl 

] ^ v E I ^ Apr i l 19, 1991 

SUBJECT: .^SC3{&/CERCLA MOU f o r E a s t i e m Michaud F l a t s 

e ^ 
FROM: Bill Adams 

Project llanag< 

TO: Philip G. Millaa, Chier 
Superftmd Branch 

Kike Gearheard, Chief 
Waste Management Branc 

1 

] 

1 

THRU: Catherine Krueger, Chiefs 
Site Management Section III 

Carrie SiXorski,. Chief 
RCRA Permit Section 

Attached for yotir conctxrrence/signature is an agreement.. 
developed for the Sastem Michaud Flats Superftsnd site to better 
coordinate' the Resource Conservation and Recovery 
Act/Comprehensive Environmental Response, Cexppensation, and 
LisUBility Act (RCRA/CERCLA) issues. Folloving is a brief 
bacJcgroxind on the site. 

The Eastem Kichaud Flats Superfund site consists of two 
operating facilities > THC and Simplot. As a result of a change 
in the laining vaste exclusions, FHC became subject to RCRA last 
year (Currently Sia9lot*s wastes are not subject to regulation 
tsndcr RCRA) • As a result in this change in regulation, FKC 
recently submitted its part B application for the nevly regulated 
wastes and units. They have also installed a ntamber of wells to 
meet the RCRA groundwater monitoring requirements. 

Zn Jazmary, FHC and Sii^lot were issued a Consent Order for 
conductizig a Remedial Investigation/Feasibility Study (RZ/FS) for 
the site. Negotiations on this order and the RZ/FS Scope of WorX 
will begin in the next fev weeles. 

Last fall, representatives- of THC met vith SPA to request 
that there be some- sort of coordination between the'RCRA and 
CERCZA programs. Zt was agreed by SPA that the situation was 
unique and a special effort was required .in order to avoid 
duplication between the RCRA and CStCLA programs. Zn order to 
facilitate eommuBication, we have drafted the attached Memorandum 
of XT&derstandisg (VOU) between the two EPA programs. We have 
also set up a Steering Committee to discnss and coordinate the 
various program activities for this site. Tbis eemmittee has 



representatives of EPA (RCRA & CERCLA), the State of Idaho, the 
Shoshone-BannoeJc Tribe, and FMC. 

It is iaportant to note it is fairly toiique to have an 
operating RCRA facility also on the MPL and subject to CERCLA. 
It is because of this situation that the attached MOU was 
developed. In general, such an agreement would not be necessary 
for other non*RCRA Superfund sites. 

Please call me at (206) 553-2806 if you have any (questions 
or concerns regarding the MOU, or the site in general. 

cc: Dave Croxton, HMB 
cyndy MacJcey, ORC 
Philip tUIlam, Superfund 



/ A /̂ -̂  

Region 10 Mcmorandtm of Understanding 
Between the RCRA Prograa and the CERCLA Program 
Regarding Coordination of Remedial Activities at 

the Eastem Michaud Site 

This memorandum is written to outline the process by 
which the Region 10 RCRA Program and the CERCLA Prograa will 
coordinate their regulatory activities at the Eastem Michaud 
Site during the RI/FS study activities at FMC.' 

It is agreed that the RFI and RI/FS study activities 
will be coapleted under one agreement, to the extent possible, 
which is entered into under CERCLA. CERCLA will have the lead 
for conducting the RI/FS, or overseeing the PRPs, and 
coordinating the involvement of the RCRA and CERCLA programs 
during the RI/FS. It is believed that the broad remedial 
authorities of CERCLA can meet the remedial requirements under 
RCRA. This is consistent with the guidance provided in the 
RCRA Orientation Manual dated 1990 and the RCRA proposed 
corrective action rules dated July 27, 1990 (55 £fid. Reg. 
30798).^ 

^ The policy and. procedures set forth herein are intended 
solely for the guidance of the U.S. Environmental Protection 
Agency. They may not be relied upon to create a right or 
benefit, substantive or procedural, enforceable at law or in 
equity by any person. The Agency may taOce any action which is at 
variance with the policies or procedures contained in this 
memorandtsm. 

' "EPA anticipates that the two programs will arrive at 
similar solutions to similar environmental problems, and that 
actions tindertaXen by one prograa will be adopted by the other 
program in cases where the programmatic responsibility for'a site 
shifts from one to the other, specifically, the Agency 
anticipates that there aay be a number of facilities at which 
substantial CZRCLA reaedial studies and/or actual reaediation 
will have been already conducted at the tiae a RCRA permit is 
issued (thereby triggering the subpart s corrective action 
requirements). This situation is liXely to be most common at 
Federal facilities. Zn such cases, if the remedial worlc has been 
conducted according to the CERCLA MCF, EPA would consider that 
worJc to be eozisistent vith the reqtxirements of' subpart S, and 
therefore additiozua or different studies or cleaxrap requirements 
would be unnecessary. Zf, however, the remedial activities 

J condizeted pursuant to the KCP at a RCRA facility addressed only a 
portion of the units' or releases at the facility requiring 
remediation, the pezait vould address any such remaining 

j..^ corrective action requireaents pursuant to subpart S.** 55 £E1<. 
A Bfia>. 30852 (July 27, 1990). 



• 

The RCRA requirements which aust be considered during the 
CERCIA RZ/FS include the RCRA Facility Assessaent (RFA) and the 
RCRA Facility Investigation ("RFI"). The RFA is an Agency-
conducted assessment, which is analogous to the Superfund 
Preliainary Assessment/Site Investigation ("PA/SI"). However, 
the RFA identifies each solid vaste aanageaent unit at the 
facility and evaluates tihe potential for release of hazardous 
constituents on a unit-specific basis. The RFI is coaparable 
to the Reaedial Investigation in the superfund program. S^e 55 
Fed. BfiOi. 30810 (July 27, 1990). See also RFI Guidance. In 
addition, a ntunber of the RCRA recjuirements associated with 
FMC*s Part B application aay be incorporated into the CERCLA 
process. Both prograas will coordinate these zrequireaents as 
follows. 

A. RFA 
In accordance with the RCRA Facility Assessaent Guidance, 

the RCRA program will utilize the findings of the Superfund 
FA/SI to help develop the RFA. Any additional information 
collected during the RFA will be coordinated with the CERCLA 
process. A site visit may be necessary in order to complete 
the RFA. The CERCLA program will review and comment on 
releveuit RFA documents, ^ese coaaents will be incorporated 
into the final RFA where appropriate. 

B. BEI 

Zn accordance with the RCRA Corrective Action Rules and the 
RFI Guidamce, the RCRA Prograa recognizes that the requirements 
for the RFI can be satisfied by a CSRCLA Reaedial Investigation 
("RZ"). The RCRA Program will review and eoaaent on relevant 
RZ documents. The RZ will incorporate these comments where 
applicable or relevant and appropriate. Any issues that ̂can 
not be resolved at the staff level will be raised through the 
normal Harardous waste Division chain-of-coamand. Zf it is 
agreed that certain RFZ needs will not. Jse addressed by the RZ, 
then the RCRA permit will incorporate rthie necessary RFI 
requirements. However the goal is to fully incorporate the RFI 
into the RZ. 

C . RgRA etamal lar tcm 
« 

The RCRA P e r a i t Pro jec t Manager v i l l Jcecp t h e CSRCLA Pro j ec t 
Manager informed about RCRA a c t i v i t i e s a t FHC, inc lud ing 
n o t i f y i n g t h e CERCLA Projec t Manager p r i o r t o i n i t i a t i o n of any 
proposed sremedial a c t i v i t i e s under RCRA. The P r o j e c t Managers 
v i l l a e e t t o d e t e r a i n e how t h e s e remedial a c t i v i t i e s can be 
i n t e g r a t e d i n t o t h e CERCLA a c t i v i t i e s . The RCRA coap l i ance 
p r o g r a a v i l l con t inue t o pe r fo ra s i t e inspec t ions aad imdertaJce 
n e c e s s a r y en fo rccaen t a c t i v i t i e s . S ign i f i can t f ind ings f roa 
t h e s e i n s p e c t i o n s v i l l be made a v a i l a b l e t o the CSRCLA P r o j e c t 



Manager. 

] The information gathered for'FMC's Part B application should 
be incorporated into the CERCLA process including inforaation 
relating to the folloving: 

-<3iaracteri2ation of site hydrogeology and 
certification of compliance with grotindwater 
monitoring requirements. 

-Compliance with financial responsibility requirements. 
-Inforaation regarding on-site waste aanageaent. 
-Manageaent/operation includlngr 

-Ground%«iter 
-Closure/Post Closure 
-Financial Asstzrance 

i -Engineering plans to tipgrade the facility 
-Minimum Technology Requirements (KIR) 

The CERCLA Project Manager will be responsible for 
identifying Applicable or Relevant and Appropriate Requirementis 
(ARARs) relating to the RCRA program and for Iceeping the RCRA 
Project Manager as well as other aembers of the Steering 
Coaaittee inforaed of such determinations in a timely manner. 

D. Corrective Action 

Most remedial activities will likely occur after a ROD is 
signed. Zf early corrective action tinder RCRA is necessary 
dtrring the RZ/FS activities, it could be performed as an 
Interim Remedial Action or Removal, unless it is beyond the 
scope of the CKRCTA process. If necessary it could be ixsposed 
as a RCRA interim stabilization meastire upon conetirrence of the 
RCRA and CERCLA prograas. 

This HOU recognises that the Feasibility study and the ROO 
aay consider the possiblll^ of undertaJcing some of the agreed 
upon remedial activities at FMC as part of the RCRA corrective 
action prograa. The FS and the ROO will require the review 
aad concurrence of both the RCRA Prograa and the CERCLA 
Prograa. 

E. Sl^aer lnq C o m i t t e e 
^ • . 

A Steering Caanittee will be foraed to facilitate 
coordination of the variotzs legal requireaents (Including RCRA 
requirements) vith the CERCLA activities at FKC. Zt is 
anticipated that the coaaittee vill contain a representative of 
the EPA RCRA program, a r^resentative of the Shoshone-Bannock 
Tribe, a representative of the State of Idaho, a representative 
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of EPA'S Idaho Operat ions Of f ice , a r e p r e s e n t a t i v e of the RCRA 
F a c i l i t y (FKC a t t h i s t i m e ) , and a r e p r e s e n t a t i v e of t he sPA 
C2RCLA program. The taeBiiexs of t h i s s t e e r i n g Coaait tee would 
p r e s e n t axsy s i t e c h a r a c t e r i z a t i o n o r r e a e d i a t i o n needs deeaed 
necessa ry by t h e i r i n d i v i d u a l p rograas t o t he Steer ing 
committee f o r d i s cus s ion a s t o how t h e s e needs can best be 
addressed dur ing t h e RI/FS a c t i v i t i e s . As t h e RI/FS a c t i v i t i e s 
beg in t o exp lo re a l t e r n a t i v e s , t h e S tee r ing Committee would be 
i n s t r u m e n t a l i n ensur ing t h a t t h e a l t e r n a t i v e s considered a e e t 
t h e needs of t h e v a r i o u s r e g u l a t o r y programs-

F . M ^ n - ^ - f a t i o n s v i t l l P R P s 

The CERCLA program will have the lead in the negotiations 
with the PRPs for conducting the RI/FS. The RCRA staff will be 
involved as a member of the Steering ComauLttee in verifying 
inforaation supplied by the PRPs and any discussions regarding 
particular RCRA tmits and their incorporation into the RI/FS. 
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UNITED STATES ENVIRONMENTAL PROTECnON AGENCY 

WASHINGTON. D.C. 20460 

SEP Zil 1995 

MPMORANrnTTM 

SUBJECT: Coordination between RCRA Correcdve Action and Closure and CERCLA Site 
Acdvioes 

FROM: 
?y^4—^ 

Steven A. Herman 
Assistani Adinimsiraxor 
OfSce of EnfoFcemeni and Assurance 

TO: 

EUioicP. Laws 
Assistant A( 
Office of Solid Wi 

RCRA/CERCLA National Policy MJanagers 
Regions I-X 

Good RCTRA/CERCLA coordination has beconie increasingly iII^^ortant as our offices 
have reorganized and programs have assumed new organizationai relationships. We believe 
that, in general, coordination of sice cleanup activities amoi^ EPA RCRA, EPA CERCLA and 
$zate/tribal cleamq) programs has improved greatiy; however, we are aware of exanaples of 
some remaining coordination difficulties. In this-memo, we discuss three areas: acceptance of 
decisicins made by odier remedial programs; deferral of activities and coordination amoi^ EPA 
RCRA. EPA CERCHA and state/tribal cleanup programs; and coordination of die specific 
standards and admisisiranye requiremems for closure of RCRA regulated units with other 
cleanup activities. We also aT^nnr̂ *^ a revision to tbe Agency's po l i^ on tbe use of fate and 
trazjspott calculations to meet the "clean closure' performance standard under RCRA. We 
hope the guidance "offered here will assist in your continuing efforts to eliminate duplication of 
effort, streamline cleanup processes, and build effective rfelationships'witii the states and tribes. 

This memorandum focuses on coordination between CERCLA aod RCRA cleanup 
programs; however, we believe the approaches outiined here are also applicable to 
coordination between either of these programs and certain state or tribal cleanup programs that 
meet appropriate criteria. For example, over half of the states have "Superfimd-like" 



autiiorities. In some cases, these state authorities are substantially equivalent in scope and 
effect to the federal CERCLA program and to the state or federal RCRA corrective action 
program. In accordance with the 19S4 Indian Policy, EPA recognizes tribes as sovereign 
nations, and will work with th**^ on a govemmcni-to-govcrDmcnt basis when coordinating 
cleanup efforts on lands under tribal jurisdiction. 

In addition to the guidance provided in this memorandum, two other on-going 
initiatives address coordination of RCRA and CERCLA. First, EPA is currentiy coordinating 
an inter-ageccy and state "Lead Regulator Workgroup." This workgroup intends to provide 
guidance where overlapping cleanup authorities apply at federal facilities that identifies options 
for coordinating oversight and deferring cleanup from one program to another. We intend for 
today's memorandum and the pending guidance from the Lead Regulator Workgn}up to work 
in concert to improve RCRA/CERCLA integration and coordimtion. Second, EPA has also 
requested comment on RCRA/CERCLA integration issues in tbe May 1, 1996 Advanced 
Notice of Proposed Rulemaking-CorTective Action for Releases From Solid Waste 
Management Units at Hazardous Waste Management Facilities (61 FR 19432; commonly 
referred to as die RCRA "Subpart S" ANPR). We intend to coordinate all of these efforts as 
we develop fiirther policy' on integration issues. 

Aeeeptanee of Dedsions Made hv Other Remedial Proyrarrw 

Generally, cleanups under RCRA collective action or CERCLA will substantively 
satisfy the requirements of both programs.' We believe that, in roost simationSt EPA RQIA 
and CERCLA site managers can defer cleanup activities for all or pan of a site from one 
program to another with the e^qpectation that no further cleanup will be required tmder the 
deferring program. For example, when hzvestigations or studies have been coiiq)leted under 
one program, diere should be no used to review or repeat those investigations or studies under 
another program. Similariy, a remedy that is acceptable under one program should be 
presumed to meet the standards of tbe other. 

It has been our experience that, given dbe level of.site-^)ecific decision-making 
required for cifamng tQ> sites, diffeieoces among the implementation ^iproaches of the various 
remedial progianis primazily reflect diSsrences in professional judgement rather dian 
structural Inconsistencies in die programs themselves. Where there are diflfermrrs in 
approaches among remedial programs, but not in their fimdamental purposes or objectives 
(e.g.. differences in analytical QA/QC procedures), these dififereaces should not necessarily 

la a few, Uniited case, program digaftBcesnuy be niftrciegly great to prgvqgddigi^ 
other program (e.g;, the iaability of CERCLA. c» address petrokuni releases or RGEIA to addxess cenaia ladioacove 
mateziais) . In A « g in«angg« w ^ m n w r n ^ ^ wrwi-rf^l ; 'w>g|«'"« «* fftrtfrfmat^ einagly with gaeh rtfag t a intniniffll> 

dupiicatioa of efSnt. "gt"^"!; oversigbt. 



prevent deferraL We encourage program implementors to foais on whether the end results of 
the remedial activities are substantively similar when making deferral decisions and to make 
every effort to resolve differences in professional judgement to avoid imposing two regulatory 
programs. 

We are commined to the principle of parity becween the RCRA corrective action and 
CERCLA programs and to the idea d:ar the programs should yield similar remedies in similar 
circumstances. To further this goal, we have developed and continue to develop a number of 
joint (RCRA/CERCLA) guidance documents. For example, die several "Presumptive 
Remedies," which are preferred technologies for common categories of sites, and the Guidance 
for Evaluating the Technical Impracticability of Ground-Water Restoration (OSWER Directive 
9234.2-25, September 1993). which recognizes da impracticability of achieving groundwater 
restoration at certain sites, are applicable to both RCRA and CERCLA cleanups. For more 
infonnation on the concept of parity between the RCRA and CERCLA programs see: 54 FR 
41000, esp. 41006^1009 (October 4,1989), RCRA deferral poUcy; 54 FR 10520 (March 13. 
1989), National Priorities List for Uncontrolled Hazardous Waste Sites Listing Policy for 
Federal Facilities; 55 FR, 30798, esp. 30852-30853 (July 27,1990), Proposed Rule for 
Corrective Action for Solid Waste Management Utiits at Hazardous Waste Management 
Facilities; 60 FR 14641 (March 20,1995). Deletion Policy for RCRA Facilities; and, 61 FR 
19432 (May 1, 1996), Corrective Action for Releases From Solid Waste Management Units at 
Hazardous Waste Management Facilities. Advanced Notice of Proposed Rulemaking. 

ProTTam Deferral 

The concept of deferral from one program to another is already in general use at EPA. 
For example, it has long been EPA's policy to defisr &cilities dial may be eligible for inchision 
on the National Priorities List (NPL) to the. RCRA program if they are subject to RCRA 
corrective action (unless they faU withhx certain exceptions, such as federal facilities). 
Recendy, EPA e^anded on this policy by issuing criteria for deletxog sites that are on the 
NFL'and deferring their cleanup to RCRA corrective action (attached).^ When a site is 
deleted from the NPL and deferred to RCRA. problems of jtoisdictional overlap aad 
duplication of effort are eliminaied. because the site will be handled solely under RCRA 
authoricy. Corrective action permits or orders should address all releases at a CERCLA site 
being deferred to RCRA; some RCRA permits or orders may need to be modified to address 
all releases before a site is deleted from die NPL. 

• 

^ Cunoxtiy.tibe'RCRAdeleaoa policy does not pettOB to federal ficilities,evaifsach&cilities are ako 
subjea to SobcitkC of RCRA: SiteMaagenareeacoutagedteaseintaageacyagnaocnatoriiniinair 
dnpUcanoa of effort at federal fyjlitifr The Lead RegiilaarWorkgoBpiBtaids to provide additioiaigttid 
coordinaQBg oveisigbt and defeiiiug cleaoup frooi o&e progrsts to aooiher at federal fecxmies. 



While EPA's general policy is for facilities subject to both CERCLA and RCRA to be 
cleaned up under RCRA. in some cases, it may be more appropriate for the federal CERCLA 
program or a state/tribal "Superfimd-like" cleanup program to take the lead. In these cases, 
the RCRA permit/order should defer corrective action at all of the facility to CERCLA or a 
state/tribal cleanup program. For example, where program priorities differ, and a cleanup • 
under CERCLA has already been completed or is underway at a RCRA facility, corrective 
action conditions in die RCRA petmii/order could state that the existence of a CERCLA action 
makes separate RCRA action unnecessary. In this case, diere would be no need for die RCRA 
program to revisit the remedy at some later point in time. Where the CERCLA program has 
already selected a remedy, tbe RCRA permit could cite the C :ERCLA decision document (e.g.. 
ROD), but would not necessarily have to incorporate that document by reference. RCRA 
permits/orders can also defer corrective action in a similar way for cleanups undertaken tmder 
state/tribal programs provided the state/tribal action protects human health and the 
environment to a degree at least equivalent to that required tmder the RCRA program. 

Superfimd poliqr on deferral of CERCLA sites for listing on the NPL whUe states and 
cribes oversee response actions is detailed in die May 3, 1995 OSWER Directive 9375.6-11 
("Guidance on Deferral of NPL Listing Determinations While States Oversee Response 
Actions"). The intent of this policy is to accelerate the rate of response actions by 
encotiraging a greater state or tribal role, yniale TnainTafning protective cleanups and ensuring 
full public participation in tbe decisionHnaking process. Ooce a deferral response is complete, 
EPA will remove the site firom CERCLIS and wiQ not consider die site for die NPL unless the 
Agency receives new information of a release or potential release that poses a significant, threat 
to human healdi or die environmenL Tbe state and tribal deferral policy is available for sites 
not listed on the NPL; deferral of final NPL sites must be addressed under the Agency's 
deletion policy, as described above. 

rnordinarinn-Between ProfraTnc 

While deferral from one program to another is typically the most efficient and desirable 
way to address overlqiping cleaniq> requirements, in some cases, full deferral will not be 
appropriate and coor£nation becween programs will be reqtured. The goal of any approach to 
coordination of remedial requirements should be to avoid duplication of effon (including 
overs i^) and second-guessing of remedial decisions. We encourage you to be creative and 
focus on the most efficient path to the desired eovironmental reside as you craft strattgies for 
coordination of cleaniq) requirements under RCRA and CERCLA and becween federal and 
state/tribal cleanup programs. 

Several approaches for coordination between programs at facilities subject to both 
RC!RA and CERCilA are currently in use. It is impoxtaot to note that options for coordination 
ar federal facilities subjea to CERCLA §120 may differ from diose at noo-federal facilities 
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because of certain prescriptive requiremenis under §120. EPA anticipates issuing further 
guidance on coordination options specific to federal facilities through the interagency Lead 
Regulator Workgroup. (Current approaches tha: are in use include: 

Graft CERCLA or RCRA decision documenis so ihm cleanup responsibilities are 
divided. CERCLA and RCRA decision documents do not have to require that the 
entire facility be cleaned up under one or the other program. For example, at some 
facilities being cleaned up under CERCLA. the RCRA units (regulated or solid waste) 
are physically distinct and could be addressed under RCRA. In these cases, the 
CERCLA decision documents can focus CERCLA activities on r^mrn units or axeas. 
and designate others for action under RCRA. When units or areas are deferred from 
CERCLA to RCRA. the CERCXA program should inchide a statement (e.g., in a ROD 
or memorandum submitted to die administrative record) that successfid completion of 
these activities would eliminate the need for further cleanup under CERCLA at those 
units and miTimmt review would be necessary to delete die site from the NPL. 
Sisailariy, when units or axeas are deferred from RCTRA to CERCXA. RCRA permits 
or orders can reference the CERCXA cleanup process and state that complyii^ with the 
terms of the CERCLA retpiirements would satisfy the requirements of RCRA. 

EstabUsh timing sequences in RCRA and CERCLA decision documents. RCRA and 
CERCLA decision docuaents can establish schedules according to wfakfa die 
requirements for cleanup at all or part of a fadlity under one audiotiqr would be 
determined oidy after completion of an action under tbe odier audiority. For example. 
RCRA permits/orders can establish scfagdrdrs of compliance which allow decisions as 
to whedier corrective action is required to be made after completion of a CERCXA 
cleanup or a cleanup under a state/tribal authority. Afier the state or CERCXA 
response iŝ  carried out, there should be no need for fiirther deanup under RCRA and 
die RCRA pezmit/brder could simply make that finding. Similarly, CERCXA or 
state/tribal cleanup program decision documents could delay review of units or areas 
that are being addressed under HCRA, with the e:q>ffctation that oo.additional cleanxq) 
will need to be nnriertakea pending successfid completion of the RCRA activities, 
although CERCLA would have to go through the administxative step of deleting die site 
from die NFL. 

A disadvant^e of this approach is thar.it contemplates subsequffiit review of cleanup by 
the deferrii^ piogram and creates uncenaixoy by raising the possibility that a second 
round of cleanup may be necessary. Therefore, we recongnend that program 
implementers look &st to. :^roacbes that divide lespdnsibtlities, as described above. 
A twnfng approach, however, may be most appropriate in g^'^^i clutiiiist^nrcs, for 
example, where two different regulatory agencies axe involved. Whenever a timing, 
approach is used, the final review by die defiarcing program wiQ generally be very 
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streamlined. In conducting diis review, there should be a strong presumption diat the 
cleanup under the other program is adequate and that reconsidering the remedy should 
rarely be necessary. 

The examples included in diis memo demonstrate several possible approaches to 
deferring action from one cleanup program to anodier. For example, under RCRA, situations 
are described where die RCRA corrective action program would make a finding that no action 
is required under RCRA because die hazard is already being addressed under the CERCLA 
program, which EPA believes affords equivalent protectioti. In other examples, the RCRA 
program defers not to the CERCLA program psi 2£. but eidier defers to a particular CERCXA 
ROD or actually incorporates such ROD by reference into a RCRA permit or order. In 
addition, there are examples where the Agency commits to revisit a deferral decision once the 
activity to which RCRA. action is being deferred is completed; in other situations, 
reevaluation is not coniemplatBd. As discussed in this memorandum, no single approach is 
recommended, because the decision of whether to defer action under one program to another 
and how to stmcture such a deferral is hî bdy dependant on site-specific and community 
circumstances. In addition, the type of defsixal chosen may raise issues cooceming, fat 
example, the type of supporting documentation that should be inchidrd in die administrative 
record for tbe decision, as well as issues concecniDg availability and scope of administrative 
and judicial review. 

Agreements on coordination of deamqi programs should be fashioned to prevent 
revisiting of decisions and should be clearly incorporated and cross-refexesced into existing or 
new agreements, permits or orders. We rscognizs that diis up-front coordination requires 
significant resotirces. Our e:q>ectation is that, over die long-term, duplicative Agency 
oversight will be reduced and cleanup efficiency will be enhanced. 

R C R A ClosuTg aTxi Post-TlosOTe 

Some of the most significant RCRA/CERCLA xntegration issues are associated with 
coordination of re^uxements for dosure of RCRA' regulated units' widi odier clfaimp 
activities! Cuzxendy, there axe regulatory distinctions between requirements for dosure of 
RCRA regulated units and other cleanup requirements (e.g., RCRA collective action 
requirements). RCRA regulated units axe subject to specific standards for operation, 
chaxactexization of rdeases, ground water corrective action and closure. Coordination of these 
standards with odier remedial aaivities can be rhaiii^ngtng la the November 8,1994 
proposed Post-Closure Rule (59 FR 55778), EPA requested comment on an zpproach that 

' In t^^ d̂w mriTtff. die tenn 'rMobted nnJtT refezs to aoy sisfice impaiiBdntest, waste pile, laod treaonent 
unit or iasdfill that receives (or has recdvcd)ha2ardoas'Waste after Jiily 26,19S2 or that certified dosate after 
iaauaty 26,19S3. 
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would reduce or eliminate the regulatory distinction between cleanup of releases from closed 
or closing regulated tmits and cleanup of non-regulated unit releases under RCRA corrective 
action. The Office of Solid Waste will address tiiis issue further in the final Post-Closure and 
Subpart S rules. 

At die present time, however, die dual regulatory structure for RCRA closure and odier 
cleanup activities remains in place. There are several approaches program implementors can 
use to reduce inconsistency and duplication of effon when implementing RCRA closure 
requiremenis during CERCLA cleanups or RCRA corrective actions. These approaches are 
analogous to the options discussed above for coordination between deasup programs. For 
example, a clean-up plan for a CERCLA operable vsui that physically encompasses a RCRA 
regulated unit could be structured to provide for concurrent compliance with CERCXA and die 
RCRA closure and post-closure requirements. Xn this example, the RCRA permit/order could 
cite the ongomg CERCLA deanup, and mcorporaie the CERCXA requirements by reference. 
RCRA public participation requirements would have to be met for the petmit'order to be 
issued; however, at many sites it may be possible to use a single process to meet this need 
under RCRA and CERCLA. 

At some sites, inconsistent rt^wup levels have been applied for removal and 
decontamination ("dean closure") of regulated units and for site-wide reaediation under 
CERCLA or RCkA corrective action. Where diis has happened, dean closure levels have 
been generally set at background levels while, ac tbe same sice, dgaimp levels have.been at 
higher, risk-based conceutxations. To avoid this inconsistent and to better coordinate 
between different regulatory programs, we exicourage you to use tisk4)ased levels when 
developing dean-dosure standards. The Agency has previously presented its position on the 
use of background and risk-based levels as dean dosuxe standards (52 FR 8704-8709, March 
19. 1987; attached). This notice sutes that dean dosuxe levels axe to be based on health-
based levels approved by the Ago i^ . If no Agency-approved level exists, then background 
concentrations may be used or a site owner may submit ssffident data on toxidty to allow 
EPA to determine what the faeabhrbased level should be. 

EPA continues to bdieve, as stated in tbe March 19,1987 notice, diat risk-based 
approaches are proceoxve aad appropriate for ckanrdosure determinatioos. In EPA's view, a 
regulatory agency could reasonably conclude tbat a regulated unit was clean-dosed under 
RCRA if it was cleaned tq> under Superfimd, RCRA coxrective action, or certain state/tribal 
cleanup programs to the performance standard for clean dosuxe. This performance standard 
can be met widi the use of risk-based levels. RCRA tutits that did not achieve the closure 
performance standard under a deanup would remain subject to RCRA.cappiog and post-
dosure care requirements. 

The 1987 federal register notice drsnibed EPA's policy that the use of fate and 
transpon models to establish risk levels woold be inappropriate for dean closure 
determinations. This discussion, however, also iorhtdrd the statement diat, afier additional 
experiexk:e with clean closures, "the Agency may decide that a less stringent approach is 



sufficientiy reliable to assure diat closures based on such analyses are fully protective of 
human health and die environment." After nine years of fiirther experience, EPA believes that, 
consistent with the use of risk-based standards in its remedial programs, use of fate and 
transpon models to establish risk levels can be appropriate to establish clean closure 
determinations. EPA today announces that it is changing its 1987 policy on evaluating clean 
closure under RCRA to aUow use of fate and transport models to suppon dean closure 
demonstrations. EPA intends to publish diis change in die Federal Register in the near future. 

We encourage you to cotisider risk-based approaches when developiz^ deanup levels 
for RCRA regulated units and to give consideration to levels set by state/tribal programs which 
use risk-based approaches. EPA is developing guidance on risk-based clean closure and on the 
use of models to meet the clean dosure performance standard. 

Since ahnost all states oversee the dosure/post-dosure process and more than half 
implement RCRA collective action, coordination of RCRA corrective action and dosure will 
often be solely a state issue. However, if a state is not anxhoiized for cotrective action, or if a. 
facility is subjea to CERCXA as well as RCRA corrective action, dose coordination between 
federal and state agencies will be necessary. As discussed above, actual approaches to 
cocrdioation or defexxal at aity sice should be devdoped in considexation of site-specific and 
community concerns. 

?fyTnn;ary 

We encourage you to continue yonx effoxts to coordinate activities becween the RCRA 
and CERCXA programs and between state, trflal and federal deanqi programs. We are 
aware diat several of the EPA Regions axe considering developing formal mechanisms to 
ensure that coordination will occur amoi^ diese progranis. We endorse these efforts and 
encourage all Regions, states and tribes to consider (he adoption of afrham^ms or policies to 
ensure coordination, ff yoa have ztxy questions on the issues discussed in this memoraTidimi, 
or on odicr RC3tA/C:ERCXA issues, please call Hugh Davis at (703)308-8633. 

aTTarhTn^nT< 

cc: Craig Hooks, FFEO 
Baxxy Breen, OSRE 
Roben Van Heaveten, ORE 
Steve Luftig, OERR 
Michael Shapiro, OSW 
Jim Wootford, FFRRO 
Regional RCRA Branch C îiefa 
Regional CERCLA Biaoch Chiefs 
Federal Facilities Leadexshq> Council 
Tom Kennedy, Association of States and Territorial Solid Waste Management Officials 



Roben Roberts, Environmental Council of States 
John Thomasian, National CSovemors Association 
Brian Zwit, National Association of Anomeys Cieneral 
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June 13, 1995 

Reply to 
Attai. of: HH-106 

Mr J. Oavid Bu'ttelaan 
FHC Corporation 
Ptiosphorous Chemicals Division 
pocatellor Idabo 83205 

Ra: Proposed RCS& Ground-Water Monitoring Reductions for the FKC 
Pocatello Facility, EPA ID# 07092 9518 

Dear Mr. Buttelioan: 

In respozise to your May 22, 1995 letter, regarding a request 
for approval of a reduced analytical paraaeter list in your 
guarteriy grotind-vater aonitoring program the Environmental 
Protection Agency (Agency) has completed a technical reviev of 
the proposal. Uhder Part 265.93 (d) {A) and (7), the facility is 
responsible for detprmining the rate and extent of aigration of 
the bazardous constituents in the groundwater and the 
concentratioxis of the vsiste constituents« The RCRA interim 
status grotmd'water prograa is largely self iiQileaenting. For 
this reason the Agency is uziafala to respond to requests for 
specific "approval" of your ground-water cissessment plan 
components. 

While the J^pmey does not offer specific approval of your 
proposed list, I vould lilca to provide one technical comment. 
The reasons for eliminating parameters provided in your May 22 
letter are similar to those developed in depth during previous 
meetings. With the exception of those argunants pertaining to 
cadmium, the reasons given are generally acceptable to the 
Agency. Bovever, Z believe FKC ought to consider retainii^r 
cadtnium becaiise It is a major component of your vaste streams axid 
could be reasonably expected to be present in site grouxxd vater. 
Acting within a technical support role, the Agency recommends 
that cadmium remain on the proposed axxalyts list. 

The proposed analyte list is a significant reduction from 34 
Inorganic parameters and 4 radiological parameters to 10 
inoxrganic parameters with no radiological parameters. Tbe Agency 
agrees that this reduction appears appropriate at this stage of 
site characterization. It is, however, possible that PKC vlll 
further refine the conceptual model for the coiqilex hydrogeologic 
system tuidcr stodty at this site. As this occurs, the facility 
may select additional parameters to be added .to the list and 
should not hesitate to do so. 
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FKC pocatello RCRA Analyte List, amended as discussed above: 

Heavy Metals — Arsenic, Cadmium, and Selenium 
S S 2 Quality^— Chloride, Fluoride, Potassium, sulfate, 
water ouaxi^y Aamonia, Nitrate, and orthophosphate 
Field Parameters - pK, Turbidity, Temperature and 
tiBio *-«* Specific conductance 

chould vou have any questions or comments regarding this 
letter SrtSe5?Ilt of tSis program vith regard to your site, 
ptease'fSl^ea to contact me at (206) 553-1262. 

Sincerely, 
.•7 

curt Blade, Hydrd^eologist 
XtCRA permits Team 
Hazardous Waste Division 

ee: Sylvia Surges 
Bill Adams 
Mark Masarilc, Idaho 

operations Office 



FMC Corporation 

PhosDhorus Chemicals Division 
Box 4111 
Pocatello. Idaho 83205 
(208) 236-8200 
FAX (208) 236-8396 7 H ~ T \ i ^ ^ 

May 22,1995 

Mr. Curt Black 
M/S HW-106 
U.S. EPA, Region 10 
1200 Sixdi Avenue 
Seattie, Washington 98101 

Subjecn Proposed RCRA Choundwater Monitoring Reductions for the FMC 
Pocatello Facilijy - -

Dear Mr. Black: 

FMC requests EPA's approval to reduce the RCRA groundwater analytical program 
firom the current list of 37 inorganic parameters and four radiological parameters to 9 
inorganic parameters and no radiological parameters (Table 1). The proposed 
parameters to be retained for ccmtiimed groimdwater monitoring are as follows: 
ammoiua, arsenic, seleiuum, ordiophosphaie, lutrate, chlcnide, potassium, sulfate, 
and fluoride. The rationale for tins request stems largely from die fact that FMC 
RCRA WMUs subjea to RCRA groundwater monitoring requirBments manage 
wastes containing hi^er (compared to groundwater) concentrations of mobile 
common ions, such as sulfate, cfalraide, and potassium. Any leak detection program 
should utilize the most mobQe and highest concentration parameters to increase £e 
likelihood of leak detection. That is why FM(^ proposes using sulfate and potassium 
as the primary parameters, wiaie chloride would be a second^ parameter. CMoride 
is proposed as a secondary indicator parameter because it has a high variabilis in 
background concentrations, reducing its usefiilness as a statistical indicator. 

Fluoride is proposed as an indicator parameter because die CERCLA Remedial 
Investigation (RI) data indicate that it is motnle duough the vadose zone, and it is 
present at higher concentrations in the subject WMU liquids. This makes fluoride a 
reasonable indicatar parameter, even though CERCLA Rl^ata show fluaride is 
attenuated once introduced iato the satmated zone. Arsenic, nitrate, seleiuum, 
orthophosphate, and ammonia are key CERCLA Rl-related parameters that we 
propose to continue monitering as RCRA parameters to assess the rate and extent of 
migration of these constiments in the aquifer. Arsenic, nitrate, and selenium represent 
constiments that are not rapidly attenuated in the aquifer system and are of concem. 
Orthophosphate and ammonia will provide infoitnation associated with former Pond 
8S (WMU #7) and any associated changes in groundwater quality firom ongoing 
closure activities. 



Mr. C. Black 
May 22,1995 
Page 2 

It should be noted that, although cadmium is a primary constiment of concem in the 
subject waste, it has been excluded firom this proposed analyte list because it has not 
been detected at mean concentrations in any IMC monitoring wells above the 
representative (background) groundwater concentrations. Furthermore, RI data 
indicate that cadmium has a very low mobility within the vadose zone reducing the 
potential for migration to groundwater. 

The field parameters of pH, turbidity, temperature, and specific conductance will 
remain as standard data collection parameters. 

In sutnynary, the parameters selected will provide the best indication ofimpixsving or 
degrading groundwater quality associated with Ae RCRA WMUs and also provide a 
good dataset for assessing the overall extent and rate of migration. 

FMC is currendy monitoring groundwater at subject WMUs under interim stams. 
This program consists of quarterly sampling in 26 RCRA monitoring wells, in 
conjunction with semi-annual motutoring of 27 CERCLA moiutoring weUs (Table 2). 

FMC requests that EPA respond to this proposal prior to initiation of the June 1995 
sampling event Please contact John Schaffer of Bechtei Environmental, Inc. at 
(415) 768-1111, or Bob Hart of FMC at (208) 236-8374 if you have any comments 
or questions on this proposaL We look forwid to your visit in June to review the 
monitor weU sites and (hscuss the need for additional monitar wells. 

Sincerely yours. 

/U 
J. David Buttelman 
Healdi, Safety, & Environmental Manager 

Attachments 

cc: R. R. Hosking 
P. S. French 
R.E.Han 
D. M- Heineck 
P. H. Zeh 



• # 

Table 1 
Current and Proposed RCRA Analytes 

Heavy Metals 
aluminum 
antimony 
arsenic 
barium 

beryllium 
boron 

cadmluni 
chromium 

cobalt 
copper 

Iron 
lead 

lithium 
manganese 

mercury 
molybdenum 

nickel 
selenium 

silver 
thallium 

vanadium 
zinc 
22 

RCRA Analytes 
Water Quality 

alkalinity (bicarbonate) 
alkalinity (carbonate) 

ammonia 
calcium 
chloride 
fluoride 

magnesium 
nitrate 

phosphorus (total) 
phosphorus (orthophosphate) 

potassium 
sodium 
sulfate 

total dissolved solids 
total suspended solids 

15 

Radioactivity 
gross alpha 
gross beta 
radium 226 
radium 228 

4 

Proposed RCRA Analytes 
Heavy Metals Water Quality Radioactivity 

arsenic chloride NONE 
selenium fiuoride* 

potassium 
sulfate 

ammonia 
nitrate 

prthophosphate 

2 7 

Note: CERCLA parameter list Is similar to proposed 
RCRA list, except fluoride Is not a CERCLA parameter. 



101 
104 
108 •' 
113-
114 
115 
116-
118 1 
121 

1 .122 

RCRA Wells 
123 
124 
126 
127 
128 
130 
131 
132 
137 
147 

Table 2 
RCRA and CERCLA Monttoring Wells 

148 
149 
150 
152 
154 
158 

111 
134 
136 
140 
142 
143 
146 
151 
159 

CERCLA Wells 
161 
164 
502 
515 
523 
524 
525 

Old Pilot House 
TW-9S 

TW-12S 
TW-11S 1 

Note: RCRA Weils are sampled quarterly. Note: These CERCLA Wells are sampled semi-annually 
by FMC. Other CERCLA Wells not on this list are 
sampled by Simplot. 
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Appendix E 

Field Sampling Plan for Equipment Decontamination 
Confirmation during RCRA Pond Closures 

1. INTRODUCTION 

This Field Sampling Plan (FSP) provides sampling and analysis procedures for equipment or 
material decontamination confirmation samples collected during RCRA closure of ponds located 
at the FMC Elemental Phosphorus Plant in Pocatello, Idaho. This plan will be implemented by 
the FMC Remediation Project Manager or his designee, who is also responsible for reviewing, 
reporting, and archiving the data gathered in accordance with this plan. 

Closure of the ponds will be conducted in accordance with the procedures described in the 
respective closure plans. The closure plans propose closing the various ponds with waste in 
place, pursuant to 40 CFR §265.228(a)(2) except Pond 18 Cell B which will be closed by 
removal pursuant to 40 CFR §265.228(a)(l). 

Closure of the ponds will require that potentially contaminated equipment or materials be 
decontaminated prior to leaving the site. Based on criteria specified in the closure plans, confirmation 
samples from the final wash will be collected and analyzed for verification of decontamination. 

This FSP contains procedures for equipment or material decontamination confirmation sample 
collection, labeling, storage, shipment, chain-of-custody protocols, and quality assurance/quality 
control (QA/QC). The plan also specifies the analytical parameters, test methods, and threshold 
concentrations. Implementation of these procedures will ensure that equipment or material that have 
come into contact with hazardous waste has been properly decontaminated prior to leaving the site. 

2. ANALYTICAL PARAMETERS 

Samples collected will be analyzed for total phosphorus and the following metals that are 
specified in 40 CFR §261.24: 

• Arsenic (As) 
• Barium (Ba) 
• Cadmium (Cd) 
• Chromium (Cr) 
• Lead (Pb) 

Pond 8E Closure Plan E-1 May 2002 
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Appendix E - Field Sampling Plan for 
Equipment Decontamination Confirmation during RCRA Pond Closures 

• Mercury (Hg) 

• Selenium (Se) 

• Silver (Ag) 

3. SAMPLING OBJECTIVES 

The objective of sampling and analyzing final decontamination wash water is to verify that the 

equipment or material has been thoroughly decontaminated. Equipment or materials will be 

considered decontaminated if it is free of residual dirt and debris and if levels of toxicity characteristic 

metals in the final wash water are less than the limits specified in 40 CFR §261.24. Table E-1 

presents the data quality objectives for decontamination confirmation sampling and analysis. 

TABLE E-1 DATA QUALITY OBJECTIVES (DQOs) 

DQO Step' 

State the Problem 

Identify the Decision 

Identify the Inputs 
to the Decision 

Define the 
Boundaries of the 
Study 

Develop a Decision 
Rule 

Specify Tolerable 
Limits on Decision 
Errors 

Optimize the Design 
for Obtaining Data 

Objective 

Equipment or materials used and/or encountered during pond closure activities must 
be decontaminated prior to leaving the site or moving to another WMU within the 
facility. 

Has the equipment or material t)een sufficiently decontaminated to prevent transport of 
potentially contaminated material off site or to adjacent WMU? 

• Visual inspection of the equipment or material 

• Results from TCLP inetals analysis of final wash water poured over the decontaminated 
equipment or material 

• Results from total phosphorus analysis of final wash water poured over the 
decontaminated equipment or material 

Confirmation of equipment or material decontamination will be conducted during the 
closure of each pond. Confirmation sanpling will be conducted in the contaminant 
reduction zone associated with each pond closure. 

If visual inspection indicates the equipment or material is decontaminated, then a sample of 
die fmal wash water will be collected for total metals and total phosphorus analysis. If the 
total metals concentrations are less than the toxicity characteristic limits specified in 40 
CbR. 261.IA, then the decontamination ofthe equipment or material has been confirmed. 

Analytical QA objectives are specified in Table E-4 for TCLP metals and total phosphorus 
in the rinsate samples. A non-quantifiable visual inspection and judgmental sampling 
approach is is used for elemental phosphorus. 

The visual inspection and judgnKntal sampling approach is designed to limit the possibility 
of concluding the equipment or material is decontaminated when in fact it is not. 

(1) Guidance for the Data Quality Objectives Process, EPA QA/G-4 August 2000. 
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Appendix E - Field Sampling Plan for 
Equipment Decontamination Confirmation during RCRA Pond Closures 

4. SAMPLING LOCATIONS AND FREQUENCY 

Decontamination wash water samples and distilled water blank samples will be collected within 

the designated decontamination area. The sample volume collected will be sufficient for 

analyzing laboratory control samples. 

4.1 Decontamination Wash Water Samples 

Equipment or material must be decontaminated prior to moving onto the site, between locations 
on the site, and prior to leaving the site. Decontamination is required for all equipment or 
material components that may have contacted the waste. The equipment operator should take 
steps to prevent contamination of the equipment interiors. Decontamination may also be 
required to parts of the equipment that become splattered with soil and/or waste material. 
Equipment or material decontamination should be conducted on decontamination pads or in 
designated decontamination areas located close enough to the work area that contamination is not 
spread during the movement of the equipment or material. Grross contamination should be 
removed at the work site prior to moving the equipment or material to the decontamination area. 
Decontamination will consist of a high-pressure water wash with well water or industrial 
wastewater. 

One decontamination confirmation water sample using distilled or de-ionized water will be 
collected after the final round of equipment or material rinsing in accordance with the procedures 
specified in Section 6. Each sample will be submitted to the laboratory in accordance with the 
procedures specified in Section 7. 

4.2 De-Ionized Water Blank Samples 

De-ionized water blank samples will be collected, when appropriate, during closure operations in 
accordance with the procedures specified in Section 5. A minimum of one sample per deHvery 
group will be collected. Each blank sample will be submitted to the laboratory in accordance 
with the procedures specified in Section 6. 
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Equipment Decontamination Confirmation during RCRA Pond Closures 

4.3 Laboratory Quality Control Samples 

Sufficient sample volume for laboratory quality control samples will also be collected at a 
frequency of one per sample delivery group or one per twenty samples collected in accordance 
with the procedures specified in Section 6. Each sample will be submitted to the laboratory in 
accordance with the procedures specified in Section 7. 

5. SAMPLE DESIGNATION 

All samples collected will be labeled in a clear and precise way for proper identification in the 
field and for tracking in the laboratory. The samples will have preassigned, identifiable, and 
unique numbers. At a minimum, the sample labels will contain the following information: 

• Facility name 

• Station location/sample number 

• Date of collection 

• Time of collection 

• Analytical parameter 

• Method of preservation. 

Every sample, including samples collected from a single location but going to separate 
laboratories, will be assigned a unique sample number. The uniqueness of the sample number 
will be assured by the combination of sample location and date of collection. 

For decontamination final wash water, the facihty location indicated on the sample label will be 
the name of the waste management unit (e.g., Pond 8E) being closed. The station location will 
be described as follows in a manner consistent with the conventions used during the remedial 
investigation: 

• A three-letter designation will be used as a general facility identification. The site code for 
the FMC site is: 

FMC 

• A two-letter code will be used to identify the sample matrix. These matrix codes are 
designated as follows: 

WW-Waste Water 
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Appendix E - Field Sampling Plan for 
Equipment Decontamination Confirmation during RCRA Pond Closures 

• A three-digit or descriptive letter combination will be used to identify the location from 
which a sample is collected. Samples collected for field QC will be identified by a three-
digit or descriptive letter combination. Numbers for locations and field QC will be grouped 
as follows: 

Decontamination final wash Water: 800 series starting with 800 for each 
sampling event and continuing consecutively during the event for each 
sample collected. 

Field DI Blank: FDI 

The date of collection will be indicated in mm/dd/yy format and the time will be indicated in 
accordance with the military convention. The analytical parameter and method of preservation 
will be indicated in an unambiguous short hand, such as F~ for fluoride. 

6. SAMPLING EQUIPMENT AND PROCEDURES 

This section describes the procedures to be used to collect decontamination final wash water 
samples. All samples will be collected in accordance with the procedures presented in this 
section and handled in accordance with the procedures presented in Section 7. 

6.1 Field Logbooks 

Field logbooks will document where, when, how, and from whom any vital project information 
was obtained. Logbook entries will be complete and accurate enough to permit reconstmction of 
field activities. At a minimum, the following sampling information will be recorded: 

Site sketch 

Sample location and description 

Sampler's name(s) 

Date and time of sample collection 

Designation of sample as a grab sample 

Type of sample (i.e., wash water) 

Type of sampling equipment used 
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Field observations and details important to analysis or integrity of samples (e.g., heavy 
rains, odors, colors, etc.) 

Type of preservation used 

Lot numbers of the sample containers, sample tag numbers, chain-of-custody form numbers, 
and chain-of-custody seal numbers 

Shipping arrangements (Federal Express air bill number) 

Recipient laboratory(ies). 

Logbooks will be bound with consecutively numbered pages and be rain-resistant. Each page 
will be dated and the time of entry noted in military time. All entries will be legible, written in 
waterproof black ink, and signed by the individual making the entries. Language will be factual, 
objective, and free of personal opinions or other terminology that might prove inappropriate. In 
addition to the sampling information, the following specifics will also be recorded in the field 
logbook: 

Team members and their responsibilities 

Time of site arrival/entry on site and time of site departure 

Other personnel on site 

A summary of any meetings or discussions with any FMC personnel, or federal, state, or 
other regulatory agencies 

Any deviations from the sampling plan and site safety plan procedures 

Any changes in personnel and responsibilities as well as reasons for the changes 

Levels of safety protection 

6.2 Decontamination Wash Water Sample CoUection 

Representative decontamination wash water samples will be collected after the last round of 
equipment or material rinsing. A portion of wash water using distilled or de-ionized water will 
be collected directly into a polyethylene bottle(s) by holding the bottle under the water stream as 
it flows over the equipment or material. 
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6.3 De-Ionized Water Blank Sample Collection 

De-ionized water blank samples will be collected by pouring de-ionized water from the container 
it is received in, into a polyethylene bottle in the decontamination area. 

6.4 Laboratory QA/QC Sample Collection 

When collecting additional sample volume for laboratory QA/QC samples, a single sample 
designation will be assigned to a double volume sample. 

6.5 Sampling Equipment Decontamination Procedure 

No specialized sampling equipment is required to conduct equipment or material final wash 
water sample collection. Samples are collected directly into sample bottles from the 
decontamination water stream as it flows off the equipment or material of interest. 

7. SAMPLE HANDLING AND ANALYSIS 

This section describes sample handling procedures including sample containers, sample 
preservation, shipping requirements and holding times, and sample analysis. These procedures 
are designed to ensure that samples are preserved and transported to the laboratory in a manner 
that is consistent and maintains sample integrity. Table E-2 summarizes sample containers, 
preservatives, volume, and holding times. 

TABLE E-2 SAMPLE HANDLING AND PRESERVATION PROCEDURES 

Parameter 

Total Phosphorus 

RCRA Toxicity 
Characteristic 
Metals (As, Ba, Cd, 
Cr,Pb,Hg,Se,Ag) 

Recommended 
Container 

1 0.5-liter polyethylene 
bottle 

2 0.5-liter polyethylene 
bottles 

Preservative 

2mlofconc.H2S04 
per liter, cool to 4°C 

HNO3 to pH<2, Cool 
to4°C 

Maximum Holding Time 

14 days 

6 months 
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7.1 Sample Handling 

Sample containers will be pre-cleaned and will not be rinsed prior to sample collection. Preservatives, if 

required, will be added to the containers prior to shipment of the sample containers to the laboratory. 

Following collection, samples will be properly stored to prevent degradation of the integrity of the 

sample prior to its analysis. 

7.2 Sample Shipment 

All sample containers will be placed in a strong, ice chest for shipping. The following outlines the 

packaging procedures that will be followed. 

1. When ice is used, secure the drain plug of the cooler with fiberglass tape to prevent melting ice 
from leaking out of the cooler. 

2. Line the bottom of the cooler with bubble wrap to prevent breakage during shipment. 

3. Check screw caps for tightness and, if not full, mark the sample volume level of hquid samples on 
the outside of their sample botties with indeUble ink. 

4. Secure bottie/container tops with strapping tape and custody-seal all container tops. 

5. Affix sample labels onto the containers with clear tape. 

6. Seal all sample containers in heavy-duty plastic bags. Write the sample numbers on the outside of 
the plastic bags with indelible ink. 

All samples will be placed in coolers with the appropriate chain-of-custody form. All forms will be 

enclosed in a large plastic bag and affixed to the underside of the cooler hd. Empty space in the cooler 

will be filled with bubble wrap or styrofoam peanuts to prevent movement and breakage during 

shipment. Vermiculite will also be placed in the cooler to absorb spills if they occur. Ice used to cool 

samples will be double-sealed in two zip-lock plastic bags and placed on top and around the samples to 

chill them to the correct temperature. Each ice chest will be securely taped shut with nylon strapping 

tape, and custody seals will be affixed over the front, right, and back sides of each cooler Ud. 

7 3 Sample Analysis 

The analytical methods that will be used for this program are specified in Table E-3. The table specifies 

the parameters to be analyzed, analytical method number and type, method detection Umit (MDL), and 

maximum concentration for the toxicity characteristic. MDLs presented on these tables for each 

analysis represent the best reporting Umits that can be attained by the specified methodology. Overall 

(sampUng plus analytical) precision goal, overaU accuracy goal, and overall completeness goal are 

presented in Table E-4. 
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TABLE E-3 SUMMARY OF REQUIRED ANALYSES 

Parameter 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Total Phosphorus 

Selenium 

saver 

Method 
Number 

6010B (a) 

6010B (a) 

6010B (a) 

6010B (a) 

6010B (a) 

7470A(a) 

365.4(b) 

6010B (a) 

6010B (a) 

Mediod Type 

Inductively Coupled Plasma 
Atomic Emission 
Spectrometry 

Inductively Coupled Plasma 
Atomic Emission 
Spectrometry 

Inductively Coupled Plasma 
Atomic Emission 
Spectrometry. 

Inductively Coupled Plasma 
Atomic Emission 
Spectrometry 

Inductively Coiqjled Plasma 
Atomic Emission 
Spectrometry 

Manual Cold Vapor Technique 

Colorimetric 

Inductively Coupled Plasma 
Atomic Emission 
Spectrometry 

Inductively Coupled Plasma 
Atomic Emission 
Spectrometry 

Method Detection 
Limit (ppm) 

0.0003-0.075 

0.0003-0.075 

0.0003-0.075 

0.0003-O.075 

0.0003-0.075 

0.0002 

0.01 

0.0003-0.075 

0.0003-0.075 

Maximum Concen
tration for the Toxicity 
Characteristic (ppm) 

5.0 

100.0 

1.0 

5.0 

5.0 

02 

NA 

1.0 

5.0 

(a) Test Method for Evaluating Solid Waste, EPA SW-846, third Edition, Update III, December 1996. 

(b) Methods for Chemical Analysis of Waste and Wastes, EPA-600/4-79-020, Revision March 1983. 
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TABLE E-4 ANALYTICAL QUALITY ASSURANCE OBJECTIVES 

Parameter 

Arsenic 

Barium 

Cadmium 

Ciifomium 

Lead 

Mercury 

Total Phosphorus 

Selenium 

Silver 

Precision 

±35 

±35 

±35 

±35 

±35 

±35 

±35 

±35 

±35 

Accuracy 

70 -130% 

70 -130% 

70 -130% 

70-130% 

70-130% 

70 -130% 

70 -130% 

70 -130% 

70 -130% 

Completeness 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

90% 

For method-specific QC criteria and samples (e.g., calibration blanks or initial calibrations), the 
criteria specified in the methods will be used. The methods will be performed as written. Any 
deviations, if allowed, must be approved by FMC in writing prior to implementation by the 
laboratory. Laboratory procedures will be in place for demonsfrating that the laboratory is in 
confrol during each analytical measurement. 

8. DISPOSAL OF WASTE 

In the process of collecting decontamination final wash water samples, two types of potentially 
contaminated wastes will be generated. The expected wastes are the following: 

• Used personal protective equipment (PPE) 

• Decontamination fluids. 

The following section describes the procedures that will be followed to handle these wastes. 
The procedures have enough flexibility to allow the sampling team to use its professional 
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E:\Pnd8E CP\2002 CPWppendicesXApp. EXAPPOTXT-ReviseADOC 

May 2002 

file://E:/Pnd8E


Appendix E - Field Sampling Plan for 
Equipment Decontamination Confirmation during RCRA Pond Closures 

judgment on the proper method for the disposal of each type of waste generated at each 

sampling location. 

8.1 Used Personal Protective Equipment 

Used PPE will be double-bagged and placed in a non-hazardous refuse dumpster. These 
wastes are not hazardous and can be sent to a municipal landfill. Any PPE that is to be 
disposed of which can still be reused will be rendered inoperable before disposal in the refuse 
dumpster. 

8.2 Equipment or Material Decontamination Fluids 

Any hazardous wastes generated from closure equipment or material decontamination may 
be treated on-site or otherwise managed in accordance with RCRA requirements. If 
necessary, such waste will be temporarily stored at the closure area in accordance with 
Section 8.11.1 of this closure plan. No Usted hazardous waste relating to closure activity is 
anticipated at the facility. If transporation to a hazardous waste facility is required, hazardous 
waste manifest procedures will be followed in accordance with 40 C.F.R. §262.20. 
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APPENDIX F 

GROUNDWATER CHEMISTRY STATISTICS 
FOR POND 8E 

Pond 8E Closure Plan May 2002 
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POND8E 

Waste Management Unit 11 

Note: 

1. Time series plot scales are variable depending on the concentrations. 

2. Undetected values are not plotted on time series plots. 
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WMU 8 and 11 - TEST 1 - ARSENIC 

STAT. 
NONPAR 
STATS 

v a r i a b l e 

AS_CONC 

Mann-Whitney U T e s t ( w m u 8 - a s . s t a ) 
By v a r i a b l e LOCATION 
Group 1 : 1-Upgrad Group 2 : 2-Downgrad 

Rank Sum 
Upgrad 

6 0 9 6 . 0 0 0 

Rank Sxim 
Downgrad 

1 9 5 5 5 . 0 0 

U 

3 3 2 1 . 0 0 0 

Z 

- 4 . 9 9 2 6 8 

p - l e v e l 

. 000001 

Z 
a d j u s t e d 

-4 .99294 

STAT. 
NONPAR 
STATS 

v a r i a b l e 

AS_CONC 

Mann-Whitney U T e s t ( w m u 8 - a s . s t a ) 
By v a r i a b l e LOCATION 
Group 1 : 1-Upgrad Group 2 : 2-Downgrad 

p - l e v e l 

. 000001 

V a l i d N 
Upgrad 

74 

V a l i d N 
Downgrad 

152 

Summary: Downgradient wells have statistically higher arsenic concentrations than upgradient wells. 
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TEST 2 
STATISTICS FOR PHASE IV PONDS & POND 8E (WMU 8 AND 11) 

_ Date 
Sep-91 
Dec-91 
Mar-92 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Sep-93 
Dec-93 
Mar-94 
Jun-94 
Sep-94 
Dec-94 
Mar-95 
Jun-95 
Sep-95 
Dec-95 
Mar-96 
Jun-96 
Sep-96 
Dec-96 
Mar-97 
Jun-97 
Sep-97 
Dec-97 
Feb-98 

May-98 
Aug-98 
Nov-98 
Feb-99 

May-99 
Aug-99 
Nov-99 
Mar-00 

May-00 
Aug-00 

Nov-OO 

Pre-2000 Mean ~ 
2000 Mean 

1991-2000 Summary 

iMean 
Standard Error 
Median 
Mode 
Standard Deviation 
Sample Variance 
Kurtosis 
Skewness 
Range 
Minimum 
Maximum 
Sum 
Count 

U = Not Detected; #N/A = 

Well 116 
0.046 
0.069 
0.068 
0.071 
0.022 
0.187 
0.056 
0.083 
0.076 
0.077 
0.075 
0.061 
0.078 
0.050 
0.082 
0.059 
0.088 
0.085 

N 5 . 
N 5 . 
N.S. 
N 5 . 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N 5 . 
N.S. 

N.S. 

N.S. 
N.S. 

N.S. 

Well 116 

0.074 
#N/A 

0.074 
0.008 
0.073 
#N/A 
0.033 
0.001 
9.034 
2.392 
0.165 
0.022 
0.187 
1.333 

18 

Upgradient Wells 
Well 130 

0.029 
0.030 
0.034 
0.029 
0.034 
0.031 
0.035 
0.028 
0.027 
0.027 
0.035 
0.027 

U 
0.025 
0.026 
0.020 
0.020 
0.028 

N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

N.S. 
N.S. 

N.S. 
N S . 

Well 130 

0.028 
#N/A 

0.028 
0.001 
0.028 
#N/A 
0.004 
0.000. 

-0.107 
-0.322 
0.016 
0.020 
0.035 
0.484 

17 

Well 137 
0.108 
0.092 
0.140 

U 
0.101 
0.118 
0.093 
0.107 
0.082 
0.091 
0.104 
0.077 
0.095 
0.088 
0.030 
0.054 
0.074 
0.088 

N.S. 
N 5 . 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N A 
N.S. 
N.S. 
N 5 . 
N 5 . 
N.S. 
N.S. 
N 5 . 
N 5 . 
N.S. 

N.S. 

N.5. 
N.S. 

Well 137 

0.091 
#N/A 

0.091 
0.006 
0.092 
0.088 
0.025 
0.001 
1.910 

-0.613 
0.110 
0.030 
0.140 
1.542 

17 

A r s e n i c 

Well 167 
N.S. 
N.S. 
N 5 . 
N.S. 
N.S. 
N 5 . 
N 5 . 
N 5 . 
N.S. 
N.S. 
N 5 . 
N.S. 
N.S. 
N-S. 
N 5 . 
N.S. 

0.019 
0.008 
0.031 
0.043 
0.055 
0.059 
0.060 
0.061 
0.067 
0.062 
0.052 
0.058 
0.056 
0.054 
0.062 
0.055 

0.0525 
0.0834 
0.0609 
0.0523 
0.0557 

0.0575 

Well 167 

0.052 
0.057 

0.053 
0.003 
0.056 
0.055 
0.016 
0.000 
2.980 

-1.382 
0.075 
0.008 
0.083 
1.164 

22 

Well 104 
0.092 
0.098 
0.081 
0.212 
0.229 
0.180 
0.164 
0.164 
0.127 
0.122 
0.128 
0.172 
0.058 
0.126 
0.105 
0.097 
0.096 
0.104 
0.077 
0.084 
0.098 
0.110 
0.095 
0.092 
0.098 
0.089 
0.082 
0.085 
0.079 
0.068 
0.086 
0.076 

0.0828 
0.0772 
0.0747 

0.0722 

0.O716 
0.0672 

Well 104 

0.110 
0.071 

0.106 
0.007 
0.094 
0.098 
0.040 
0.002 
2.051 
1.589 
0.171 
0.058 
0.229 
4.020 

38 

Value not calculated because of non-detect or not sampled values 
N.S = Not Sampled. Upgradient well(s) 
All concentrations in mg/l 

in bold; 2000 data in italics. 

Downgradient Well. 
Well 114 

0.175 
0.178 
0.184 

0.195 
0.154 

0.179 
0.120 
0.182 
0.202 
0.172 
0.192 
0.128 
0.108 
0.176 
0.138 
0.156 
0.155 
0.153 
0.121 
0.122 
0.140 
0.160 
0.150 
0.140 
0.150 
0.140 

0.13 
0.14 
0.13 
0.11 
0.15 
0.15 

0.152 
0.152 
0.14 

0.144 

0.145 

0.143 

Well 114 

0.152 
0.143 

0.151 
0.004 
0.150 
0.140 
0.023 
0.001 

-0.387 
0.303 
0.094 

0.108 
0.202 
5.755 

38 

in data set. 

Well 131 
0.043 
0.045 
0.059 
0.048 
0.052 
0.047 
0.058 
0.047 
0.055 
0.054 
0.055 
0.046 
0.054 
0.056 
0.043 
0.076 
0.069 
0.052 
0.046 
0.054 
0.063 
0.060 
0.059 
0.056 . 
0.070 
0.058 
0.054 

0.065 
0.068 
0.051 
0.065 
0.066 

0.0817 
0.0726 
0.0712 

0.0669 
0.0731 

0.0749 

Well 131 

0.057 
0.072 

0.059 
0.002 
0.057 
0.054 
0.010 
0.000 

-0.767 
0.334 
0.039 
0.043 
0.082 
2.234 

38 

Well 132 
0.131 
0.141 
0.182 

U 
0.194 
0.164 
0.225 
0.179 
0.168 
0.143 
0.190 
0.109 
0.119 
0.226 
0.219 
0.174 
0.160 

N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

N.S. 

N.S. 

Well 132 

0.170 
#N/A 

0.170 
0.009 
0.171 
#N/A 
0.036 
0.001 

-0.743 
0.009 
0.117 
0.109 
0.226 
2.724 

16 

Well 168 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

0.035 
0.048 
0.013 
0.024 
0.032 
0.030 
0.022 
0.024 
0.037 
0.026 
0.024 
0.029 
0.024 
0.021 
0.028 
0.027 

0.03 
0.0309 
0.0317 

0.0272 
0.0304 

0.031 

WeU 168 

0.028 
0.030 

0.028 
0.001 
0.029 
0.024 
0.007 
0.000 
3.015 
0.645 
0.035 
0.013 
0.048 
0.625 

22 

o:\ilW0072UiinuaI\200O\wmu8stM.xls\HlJWl/2:/01\045X0072\067\0028 02/26/2001/8:34 AM 



WMU 8 and 11 - TEST 3 - ARSENIC 

STAT. 
NONPAR 
STATS 

variable 

AS_CONC 

STAT. 
NONPAR 
STATS 

variable 

AS_CONC 

Mann-Whitney U Test (wmuSasd.sta) 
By variable TIME 
Group 1: 3-Pre-2000 Group 2: 5-T2000 

Rank Sum 
Pre-2000 

10651.50 

Rank Sum 
T2000 

976.5000 

U 

840.5000 

Z p-level 

-1 

Marm-Whitney U Test (wmuSasd.sta) 
By variable TIME 
Group 1: 3-Pre-2000 Group 2: 5-T2000 

p-level 

.137287 

Valid N 
Pre-2000 

136 

Valid N 
T2000 

16 

48590 .137314 

Z 
adjusted 

-1.48601 

Summary: Pre-2000 and 2000 arsenic data for downgradient wells are statistically the same. 
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Arsenic In Groundwater (WMU 8 & 11) 
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WMU 8 and 11 - TEST 1 - FLUORIDE 

STAT. 
NONPAR 
STATS 

variable 

FL_C0NC 

Mann-Whitney U Test (wmu8-fl.sta) 
By variable LOCATION 
Group 1: 1-Upgrad Group 2: 2-Downgrad 

Rank Sum 
Upgrad 

2568.500 

Rank Sum 
Downgrad 

13902.50 

U 

1343.500 

Z 

-6.03596 

p-level 

.000000 

Z 
adjusted 

-6.03883 

STAT. 
NONPAR 
STATS 

variable 

FL_C0NC 

Mann-Whitney U Test (wmu8-fl.sta) 
By variable LOCATION 
Group 1: 1-Upgrad Group 2: 2-Downgrad 

p-level 

.000000 

Valid N 
Upgrad 

49 

Valid N 
Downgrad 

132 

Summary: Downgradient wells have statistically higher fluoride concentrations than upgradient wells. 
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TEST 2 
STATISTICS FOR PHASE IV PONDS & POND 8E (WMU 8 AND 11) 

Date 

Sep-91 
Dec-91 
Mar-92 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Sep-93 
Dec-93 
Mar-94 
Jun-94 
Sep-94 
Dec-94 

Mar-95 
Jun-95 
Sep-95 
Dec-95 
Mar-96 
Jun-96 
Sep-96 
Dec-96 
Mar-97 
Jun-97 
Sep-97 
Dec-97 
Feb-98 

May-98 
Aug-98 
Nov-98 
Feb-99 

May-99 
Aug-99 
Nov-99 
Mar-00 

May-00 
Aug-00 

Nov-OO 

Pre-2000 Mean ~ 
2000 Mean 

1991-2000 Summary 

Mean 
Standard Error 
Median 
Mode 
Standard Deviation 
Sample Variance 
Kurtosis 
Skewness 
Range 
Minimum 
Maximum 
Sum 
Count 

U = Not Detected: #N/A = 

Well 116 
0.900 
1.210 
1.230 
1.070 
0.900 
1.100 
1.000 
0.900 
0.800 
0.800 
0.800 
0.900 
0.800 
0.500 
0.602 
0.602 
0.610 
0.436 

N.S. 
N.S. 
N 5 . 
N.S. 
N.S. 
N.S. 
N.S. 
N A 
N A 
N A 
N.S. 
N.S. 
N A 
N A 
N A 
N A 

N S . 

N S . 

N.S. 
N.S. 

Well 116 

0.842 
#N/A 

0.842 
0.054 
0.850 
0.900 
0.230 
0.0S3 

^).651 
-0.032 
0.794 
0.436 
1.230 
15.16 

18 

Upgradient 
Well 130 

OJOO 
0.280 
0.260 
0.251 
0.200 
0 3 0 0 
OJOO 
OJOO 
OJOO 
OJOO 
0 J 5 6 
OJOO 
OJOO 
0300 
0.284 
0 J 4 0 
0332 

U 
N A 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N A 
N.S. 
N.S. 
N.S. 
N.S. 
N A 
N A 
N.S. 
N 5 . 
N.S. 

N.S. 
N.S. 

N.S. 
N S . 

Well 130 

0.288 
#N/A 

0.288 
0.009 
0300 
0300 
0.035 
0.001 
1.740 

.0.754 
0.156 
0.200 
0356 
4.903 

17 

Wells 
Well 137 

0.200 
0.200 
0.200 
0.134 
0.100 
0.200 
0.100 
0.200 

U 
U 
U 
U 

oaoo 
U 

u 
u 
u 
u 

N A 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N A 
N.S. 
N.S. 
N.S. 
N.S. 
N A 
NJS. 
N.S. 
N A 
N A 

N.S. 

N.S. 
N S . 

N S . 

Well 137 

0.170 
#N/A 

0.170 
0.015 
0.200 
0.200 
0.045 
0.002 

-1.068 
-1.017 
0.100 
0.100 
0.200 
1334 

9 

Fluoride 

Well 167 
N.S. 
N.S. 
N.S. 
N A 
N A 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N 5 . 
N.S. 
N.S. 
N A 

0360 
0:236 

u 
0324 

U 
0370 
0.100 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
V 

V 

u 
Well 167 

0.278 
#N/A 

0.278 
0.050 
0324 
#N/A 
0.113 
0.013 
0.761 

-1.250 
0.270 
0.100 
0370 
1390 

5 

Well 104 
15.000 
11.600 
19.000 
9.170 
8.400 
8.600 
8.200 
8.400 
7.580 
6.500 
8.000 
8.100 
6.500 
6.700 
6320 
6.700 
6.920 
4.940 
6.200 
5.100 
6.040 
5.560 
5300 
4.900 
4.700 
4.850 

5 3 
4.9 
4.6 
4.9 

5 
4.4 
4.6 

u 
4.9 

4.5 

4.8 
4.6 

Well 104 

7.060 
4.700 

6.805 
0.496 
6.040 
4.900 
3.019 
9.112 
7.604 

2.531 
14.60 
4.400 
19.00 
251.8 

37 

Value not calculated because of non-detect or not sampled values 
N.S = Not Sampled, Upgradient well(s) 
All concentrations in mg/l. 

in bold: 2000 data in italics. 

Downgradient Wells 
Well 114 

0.700 
0.740 
0.848 
0.826 
0.810 
0.700 
0.800 
0.800 
0.600 
0.500 
0.600 
0.854 
0.700 
0.800 
0.800 
0.806 
0.872 
0.490 

U 
0.670 

U 
0.610 
0.660 
0.610 
0 J 3 0 
0.630 

0.69 
0.66 
0.75 
0.82 

0.8 
0.86 
0.75 

U 
0.S9 

0.86 

0.88 
0.51 

Well 114 

0.719 
0.785 

0.726 
0.020 
0.750 
0.800 
0.118 
0.014 

-0.819 
-0.508 
0.400 
0.490 
0.890 
25.43 

35 

in data set. 

Well 131 
0300 
0.230 
0.200 
0.185 
0.200 
0.200 
0.200 
0300 
1.450 

U 
U 

0.800 
0.600 
0.400 
0.286 
0.300 

U 
U 
U 

0.284 
U 

0.100 
0.180 
0.100 

U 

u 
u 
u 
u 
u 

0.13 
0.27 
0.14 

U 
U 

U 
0.14 

0.11 

Well 131 

0.326 
0.125 

0.309 
0.062 
0.200 
0.200 
0.297 
0.088 
10.13 
2.999 
1350 
0.100 
1.450 
7.105 

23 

Well 132 

130O 
1.410 
1.300 
1.120 
0.800 
0.900 
1.000 
1.200 
1.040 
0.?00 
0.918 
1.100 
0.700 
0.600 
0.602 
0-570 
0.600 

N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

N.S. 

N S . 
N.S. 

Well 132 

0.939 
#N/A 

0.939 
0.066 
0.918 
1.300 
0.274 
0.075 

-1.205 
0.148 
0.840 
0.570 
1.410 
15.96 

17 

Well 168 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

54.400 
29.600 

9.100 
10.400 
5.600 
7.530 
5.900 
4.910 
4.600 
4.980 

5.1 
5 

4.8 
4.9 

5 
4.6 

5 
U 

5.5 

V 

5.5 

5.3 

Well 168 
10.084 
5.433 

9386 
2.673 
5.200 
5.000 
11,95 
142.9 
11.59 
3364 
49.80 
4.600 
54.40 
187.7 

20 

o:\dbV0072\aniiuaI\1999\w[nu8sui.xl5\HU^l/l(yOm}4}V)072\067\0028 01/31/2001/12:00 PM 



WMU 8 and 11 - TEST 3 - FLUORIDE 

STAT. 
NONPAR 
STATS 

variable 

FL_CONC 

Mann-Whitney U Test (wmuSfld.sta) 
By variable TIME 
Group 1: 3-Pre-2000 Group 2: 4-T2000 

Rank Sum 
Pre-2000 

7917.500 

Rank Sum 
T2000 

860.5000 

U 

769.5000 

Z 

-.030548 

j Z 
p-level adjusted 

.975630 1 -.030556 

STAT. 
NONPAR 
STATS 

variable 

FL_CONC 

Mann-Whitney U Test (wmuSfld.sta) 
By variable TIME 
Group 1: 3-Pre-2000 Group 2: 4-T2000 

p-level 

.975624 

Valid N 
Pre-2000 

119 

Valid N 
T2000 

13 

Summary: Pre-2000 and 2000 fluoride data for downgradient wells are statistically the same. 

WMU 8 and 11 

Variable: Ruoride Concentrations 
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Fluoride In Groundwater (WMU 8 & 11) 
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WMU 8 and 11 - TEST 1 - SELENIUM 

STAT. 
NONPAR 
STATS 

variable 

SE_CONC 

Mann-Whitney U Test (wmu8-se.sta) 
By variable LOCATION 
Group 1: 1-Upgrad Group 2: 2-Downgrad 

Rank Sum 
Upgrad 

2766.500 

Rank Stim 
Downgrad 

4736.500 

U . 

1731.500 

Z 

-.005306 

p-level 

.995766 

1 
Z 

adjusted 

-.005321 

STAT. 
NONPAR 
STATS 

variable 

SE_CONC 

Mann-Whitney U Test (wmu8-se.sta) 
By variable LOCATION 
Group 1: 1-Upgrad Group 2: 2-Downgrad 

p-level 

.995754 

Valid N 
Upgrad 

45 

Valid N 
Downgrad 

77 

Summary: Downgradient and upgradient selenium concentrations are statistically the same. 

0.024 -

0.020 -

g- 0.016 

0.012 -

0.008 

0.004 

0.000 

WMU 8 and 11 

Selenium Concentrations 

D 
D 

Upgrad Downgrad 

LOCATION 

I Min-Max 

CZ] 25%-75% 

o Median value 
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TEST 2 
STATISTICS FOR PHASE IV PONDS & POND 8E (WMU 8 AND 11) 

Date 
Sep-91 
Dec-91 
Mar-92 
Jun-92 
Sep-92 
Dec-92 
Mar-93 
Jun-93 
Sep-93 
Dec-93 
Mar-94 
Jun-94 
Sep-94 
Dec-94 
Mar-95 
Jun-95 
Sep-95 
Dec-95 
Mar-96 
Jun-96 
Sep-96 
Dec-96 
Mar-97 
Jun-97 
Sep-97 
Dec-97 
Feb-98 

May-98 
Aug-98 
Nov-98 
Feb-99 

May-99 
Aug-99 
Nov-99 
Mar-00 
May-00 
Aug-Op 
Nov-OO 

Pre-2000 Mean 
boOOMean 

1991-2000 Summary 
Mean 
Standard Error 
Median 
Mode 
Standard Deviation 
Sample Variance 
Kurtosis 
Skewness 
Range 
Minimum 
'Maximum 
Sum 
Count 

U = Not Detected; #N/A = 

Well 116 
0.016 
0.021 
0.013 
0.014 
0.011 
0.013 
0.015 
0.016 
0.010 
0.007 
0.011 

u 
0.009 
0.006 
0.005 
0.003 
aoo4 
0.006 
NA 
NA 
NA 
N.S. 
N.S. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

WeU 116 
0.011 
#N/A 

0.011 
0.001 
0.011 
0.016 
0.00S 
0.000 

-0.SS8 
0J260 
0.018 
0.003 
0.021 
0.180 

17 

Seienium 

Upgradient Wells 
Well 130 

0.002 
0.002 
0.010 

U 
0.001 
0.009 
0.005 
0.001 

U 
0.002 

U 
U 
U 
U 

0.006 

u 
0.009 

U 
NA 
N.S. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N.S. 
N.S. 
N.S. 
N.S. 

WeU 130 
0.005 
#N/A 

0.005 
0.001 
0.003 
0.002 
0.0O3 
0.000 

-1.S98 
0339 
0.009 
0.001 
0.010 
0.046 

10 

Well 137 
0.004 
0.003 
0.002 

U 
0.001 
0.004 
0.006 
0.0O2 
0.004 
0.003 

U 
0.005 

U 
U 

0.002 
U 

0.019 

u 
NA 
NA 
NA 
NA 
NA 
N A 
NA. 
N A 
N A 
N A 
N.S. 
NA 
N A 
NA 
NA 
NA 
NS. 
NS. 
N.S. 
N.S. 

WeU 137 
0.005 
#N/A 

0.005 
0.001 
0.004 
0.004 
0.005 
0.000 
9357 
2.932 
0.018 
0.001 
0.019 
0.055 

12 

Well 167 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
NA 
NA 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

U 
0.003 

U 
0.004 

U 

u 
0.006 

U 

u 
0.004 

U 
0.0035 

U 

u 
u 
u 
u 

0.0064 
U 

u 
V 
V 

WeU 167 
0.0O4 
#N/A 

0.004 
0.001 
0.004 
#N/A 
0.001 
0.000 

-1306 
0.782 
0.003 
0.003 
0.006 
0.027 

6 

Well 104 
0.002 
0.002 
0.002 

u 
u 

0.002 
0.004 

U 
0.003 
0.002 

U 

u 
U 

u 
u 
u 
u 
u 
u 
u 

0.004 
0.004 

u 
u 
u 
u 
u 

0.0036 

u 
0.008 

0.0037 

u 
0.0038 

U 
U 
V 
U 
V 

Well 104 
0.003 
m/A 

0.003 
0.000 
0.0O4 
0.002 
0.002 
0.000 
4.913 
1.880 
0.006 
0.002 
0.008 
0.044 

13 

Downgradient Wells 
Well 114 

0.002 
0.003 
0.002 

U 
U 
U 

0.004 
0.003 
0.003 

U 
U 

0.007 

u 
u 

0.002 
0.005 

U 
U 
U 
U 

0.003 
0.004 
0.004 

U 
U 
U 

0.0043 
U 

0.0048 
0.0043 

U 
U 

0.0041 
U 
U 
U 
V 
V 

Well 114 
0.004 
#N/A 

0.004 
0.000 
0.004 
0.002 
0.001 
0.000 
2.027 
1.022 
0.005 
0.002 
0.007 
0.059 

16 

Well 131 
0.002 
0.003 
0.003 

U 
0.001 
0.003 
0.006 

U 
0.005 
0.004 

U 
U 
U 

0.002 
0.002 

u 
u 

0.006 
U 

0.004 
0.004 

U 
0.009 
0.005 

U 
0.003 

0.0052 
U 
U 
U 

0.0056 
U 

0.0049 
0.0064 

U 
U 
U 
U 

WeU 131 
0.004 
m/A 

0.004 
0.000 
0.004 
0.002 
0.002 
0.000 
0.177 
0.383 
0.008 
0.001 
0.009 
0.085 

20 

= Value not calculated because of non-detect or not sampled values in data set. 
N.S = Not Sampled, Upgradient well(s) in bold; 2000 data in 
AJl concentradons in mg/ . 

italics. 

Well 132 
0.002 
0.002 
0.002 
0.002 

U 

u 
0.009 

U 
U 

0.001 
U 
U 

u 
u 
u 
u 
u 

N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
NS. 
N.S. 
NS. 

Well 132 
0.003 
#N/A 

0.003 
0.001 
0.002 
0.002 
0.003 
0.000 
5.646 
2.344 
0.008 
0.001 
0.009 
0.018 

6 

Well 168 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 
N.S. 

0.012 
0.014 
0.020 
0.017 
0.017 
0.017 
0.018 
0.020 
0.020 
0.017 
0.019 
0.016 
0.015 
0.013 
0.019 
0.016 

0.0158 
0.0171 
0.0179 
0.0152 
0.013 

0.0158 

Well 168 
0.017 
0.015 

0.017 
0.000 
0.017 
0.017 
0.002 
0.000 

-0.513 
-0.256 
0.008 
0.012 
0.020 
0.365 

22 
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Selenium in Groundwater (WMU 8 & 11) 
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Appendix G 

Task-Specific Health and Safety Plan for 
Pond 8E Closure Activities at FMC, Pocatello, Idaho 

1. INTRODUCTION 

This Health and Safety (H&S) Plan addresses the task-specific health and safety issues associated 
with the closure activities of Pond 8E. This Plan is an appendix to the Closure Plan for Pond 8E 
and is also a task-specific supplement to the Eastem Michaud Flats (EMF) Remedial 
Investigation/Feasibility Study (RI/FS) Health and Safety Plan issued by Bechtei 
Environmental, Inc. in Febraary, 1992. The EMF RI/FS Health and Safety Plan has been 
developed based on 29 CF.R. §1910.120, Hazardous Waste Operations and Emergency 
Response (HAZWOPER), and the Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities, NIOSH/OSHA/USCG/EPA, October 1985, Pub. No. 85-115. 

Although this plan is task-specific with regard to the planned closure activities, some flexibility 
has been built in to cover unforeseen conditions that may arise. All personnel involved in these 
activities are required to follow this task-specific H&S Plan. In addition, all site personnel are 
required to undergo FMC Plant Health and Safety Training to comply with existing Plant Safety 
Policies. FMC Plant Safety rales (Ref. FMC Contractor Safety Requirements; Attachment G-1) 
will also apply and must be followed when conducting Pond 8E closure activities. 

2. SCOPE OF WORK 

The Pond 8E Closure Plan calls for closing the unit as a hazardous waste landfill. Closure 
activities include pumping the waste water out of the pond, and backfilling the pond with initial 
fill of sand and slag. Once backfill operations are completed, a subgrade will be placed over the 
backfill and a RCRA closure cap will be placed over the subgrade. 

The Pond 8E closure activities may involve soil- and sediment-intrasive activities, potentially 
disturbing or unearthing buried "pockets" of elemental phosphoras (P4) or sediments containing 

elemental phosphoras. In the presence of air, elemental phosphoras oxidizes creating a fire and 
potential bum hazard as well as giving off phosphoras pentoxide (P2O5). Phosphine gas (PH3) 

may also be evolved as a result of reactions of phosphoras in aqueous solution. To minimize the 

potential exposure to the hazards of elemental phosphoras and associated compounds, special 
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Appendix G - Task-Specific Health and Safety Plan for Pond 8E Closure Activities at FMC 

safety precautions will be taken, personal protective equipment/clothing will be used, and good 

personal hygiene practices will be required. 

3. HAZARD ASSESSMENT 

3.1 Chenucal Hazards 

The primary constituents of concem during the Pond 8E closure process will be elemental 
phosphoras, phosphoras pentoxide, and phosphine gas. Heavy metals are also known to be 
present at the site. These contaminants can enter the body via inhalation, ingestion, or absorption 
through the skin. Some site contaminants can enter the body by more than one route and may 
cause damage at the site of contact or at target organs throughout the body. 

3.1.1 Elemental Phosphorus (P4) and Phosphorus Pentoxide (P2O5) 

Elemental phosphoras is considered a poison that exhibits acute and chronic toxicity if inhaled or 
ingested. Dermal contact, especially skin, eye, and other mucous membrane exposure to 
elemental phosphoras must be avoided because of its ability to bum human tissues. Symptoms 
of acute exposure due to extemal skin or membrane contact include burning and irritation of 
skin, eyes, and mucous membranes. Symptoms of acute poisoning due to ingestion include 
sweating, nausea and vomiting, diarrhea, and cyanosis. Symptoms of acute poisoning due to 
inalation can include respiratory tract irritation, photophobia with myosis, pupil dilation, as well 
as retinal hemorrhage and other associated visual disorders. 

Symptoms of chronic inhalation or ingestion of elemental phosphoras include general weakness, 
anemia, gastrointestinal effects, and skeletal system degeneration evidenced as brittleness of the 
long bones (especially a condition known as "phossy jaw" or necrosis of the jaw bone). Any 
employees with dental work that opens pathways to the jaw, such as tooth extractions within the 
past 30 days, will not be allowed to work on the site. 

Oxidation of elemental phosphoras produces phosphoras pentoxide (P2O5) aerosols that may be 
encountered during dewatering, grading, and excavation activities in the work zone. Phosphoras 
pentoxide reacts with water in the air and on mucous membrane surfaces of the eyes, nose, 
throat, or lungs to form phosphoric acid, which can irritate these mucous membranes. 
Appropriate respirators will be wom in exclusion zone areas, in accordance with Section 5 of this 
H&S Plan, any time that personnel encounter visible amounts of P2O5 (usually visible as a white 
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Appendix G - Task-Specific Health and Safety Plan for Pond SE Closure Activities at FMC 

"smoke"), or any time that workers exhibit any symptoms of exposure, including scratchy throat, 
coughing or sneezing, or other evidence of irritated mucous membranes. 

Care will be taken to control dust evolution during any activity that could potentially disturb 

exposed pond sediments. 

Permissible exposure limits, routes of entry, irritant classification, and potential effects from 
exposure to these two compounds are indicated in Table G-1. Personal protective 
equipment/clothing will be used as indicated and use of good personal hygiene practices will be 
enforced. 

3.1.2 Phosphine Gas (PH3) 

Phosphine is a colorless gas with a foul odor of decaying fish. High concentrations can be 
pyrophoric (oxidizing to P2O5 in the presence of atmospheric oxygen). Lower concentrations can 
be toxic by inhalation. Acute poisoning by inhalation of high concentrations can cause 
convulsions and coma, leading to death within 48 hours. Acute toxic effects due to inhalation at 
lower concentrations are central nervous system depression, lung irritation leading to pulmonary 
edema, dilation of the heart, and hyperemia of the visceral organs. 

Chronic poisoning, characterized by anemia, bronchitis, gastrointestinal disturbances, and visual, 
speech, and motor disturbances, may result from continued exposure to low concentrations. 
Work area and worker breathing zone phosphine levels will be carefully monitored. At levels 
approaching the pennissible exposure limit (PEL), the job may be temporarily closed to allow 
dissipation, or Level B respiratory protection will be used. 

3.1.3 Heavy Metals 

Cadmium, chromium, arsenic, and other heavy metals may be encountered in soils and waste 
streams during closure activities. Inhalation, dermal contact, and ingestion are potential routes of 
exposure with these metals. Permissible exposure limits, routes of entry, irritant classification, 
and potential effects from exposure to these metals are indicated in Table G-1. To minimize the 
potential for exposure, an aggressive dust control program will be enforced, personal protective 
equipment/clothing will be used in accordance with this H&S Plan, and adherence to good 
personal hygiene practices will be required of all site personnel. 
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TABLE G-1 
POTENTIAL EFFECTS OF CHEMICALS THAT MAY BE PRESENT 

AT THE POND 8E SITE 

CHEMICAL 

Inorganic Arsenic 
and compounds 

kasAs) 

Cadmium (dust) 

Chromium 
insoluble 
(as Cr VI) 

Fluorides 

Hydrogen 
Cyanide 

Nickel and 
compounds 
(soluble) 

Nuisance Dust 
Total 
Respirable 

Phosphine gas 
(PH3) 

Phosphoric acid 

PEL<»> 

0.01 mg/m' 
0.002 mg/m^ 

NIOSH^'^ 

0.005 mg/m^ 

.. (d) 

0.05 mg/m'' 

2.5 mg/m' 

4.7 p p m " ' 

0.10 mg/m^ 

15 mg/m^ 
5mg/m^ 

0.3 ppm 
TWA<'' 
1 ppm^*) 

1 mg/m^ 
TWA^"' 

3mg/m^<'> 

ROUIEOF 
ENTRY<^' 

INH, ING, C 

INH,C 

INH, ING, C 

INH, ING, C 

INH, ING, 
Skin 

INH. ING, C 

INH 
INH 

INH 

INH, ING, C 

IRIUTANT 

Medium 

Medium 

Medium 

High 

Moderate 

Medium 

Low 
Low 

High 

High 

POTENTIAL EFFECTS 1 

ACUTE 

Headache, nausea, skin 
irritation 

Headache, cough, 
tightaess of chest, 
nausea, diarrhea, 
muscle aches 

Irritation of eyes and 
resp. system, nausea, 
abdominal pain, excess 
salivation 

Weakness, headache, 
confusion, vertigo, 
fatigue, anxiety, 
dermatitis, dyspnea, 
i\ausea, and 
vomiting, 
unconsciousness, 
convulsions, death 

Allergic asthma, 
irritates nasal cavity 

Irritation of respiratory 
tract 

Nausea, vomiting, 
abdominal pain, 
diarrhea, chest 
pressure, muscle pain 

Irritation of upper 
respiratory tract and 
eyes; bums skin 

CHRONIC 

Skin pallor, 
exacerbation of 
acute symptoms 

Pulmonary edema, 
mild anemia, 
emphysema 

Histologic fibrosis 
of lungs, Cr (VI) 
carcinogen (H2O 
insol.) 

Stiff spine, 
calcification of 
ligaments of ribs, 
pelvis 

Same as acute 
plus itching, 
scarlet rash, 
thjnroid changes, 
Frank Goiter, 
conjunctivitis, 
super keratitis 

Sensitization 
dermatitis, 
pneumonitis, cancer 

Pneumoconiosis 

Anemia, bronchitis, 
gastrointestinal 
disturbances 

Dermatitis 
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TABLE G-1 (cont'd) 
POTENTIAL EFFECTS OF CHEMICALS THAT MAY B E PRESENT 

AT THE POND BE SITE 

CHEMICAL 

Phosphorus -
elemental (P4) 

Phosphoms 
pentoxide 
(P2O5) 

1 Silica 
1 (amorphous) ̂  

Silica (crystalline 
1 quartz - Total) •> 

Silica (crystalline 
quartz-
Respirable) ^ 

PEL'"' 

0.1 mg/m^ 

Not published 

(ALARA)® 

1.5 mg/m^ 

0.6 mg/m^ 

0.2 mg/m^ 

ROUTE OF 
ENTRY** 

INH, ING, C 

INH,C 

INH 

INH 

INH 

IRRITANT 

High 

Medium 

Medium 

Medium 

Medium 

POTENTIAL EFFECTS 

ACUIE 

Irritation of eyes and 
respiratory tract, bums 
skin and eyes, 
abdominal pain, dental 
and jaw pain, excess 
salivation, nausea, 
jaundice 

Irritation of eyes, 
mucous membranes, 
skin 

Irritation of eyes, 
respiratory tract 

Irritation of eyes, 
respiratory tract 

Irritation of eyes, 
respiratory tract 

CHRONIC 

General Debilitation 

Stomach 
hemorrhages, 
calcium metabolism 
disturbance 

Pneumoconiosis 

Silicosis 

Silicosis 

Notes: (a) Permissible exposure limit (PEL) — OSHA 8-hour time-weighted average. 
(b) Inhalation = INH; Ingestion = ING; Dermal contact = C. 
(c) NIOSH recommended exposure limit. 
(d) American Conference of Govemmental Industrial Hygienists (ACGIH). 
(e) Eight-hour time-weighted average (TWA). 
(f) Short-term exposure limit (STEL). 
(g) As Low As Reasonably Achievable (ALARA). 
(h) Based on a silica (Si02) content of 50%. 

3.2 Biological Hazards 

The main biological hazards of concem at the FMC facility are rattlesnakes, bees and wasps, 
black widow spiders, and ticks. In most cases, these hazards will be encountered only in site 
areas where tall brash, rocks, and debris are present. Such encounters are likely to be minimal 
near Pond 8E. Personnel with known allergic reactions to insect stings will be identified and 
supervisors made aware of this accordingly. 
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3.3 Physical Hazards 

Physical hazards associated with the Pond 8E closure activities are those associated with 
excavation, processing, and transport of backfill materials; heavy equipment operation and 
handling; equipment cleaning activities; high noise levels; slipping, tripping, and falling hazards; 
ambient temperature and hunudity extremes that can cause sunburn and heat stress, frost bite and 
hypothermia; utilities (overhead and underground); fire and smoke hazards; and traffic inside the 
FMC plant. Incidents can be avoided with proper safety measures, conraion sense, and attention 
to the task being performed and to the conditions present in the work place, and by following 
current plant safety policies and practices for those hazards and the requirements set forth in this 
task-specific H&S Plan. 

The subcontractor will provide a site-specific Job Hazard Analysis, Emergency Rescue Plan and 
Standard Operating Procedures (SOPs) for each assigned task related to the Pond 8E closure 
activities. All personnel will be properly trained in the safe performance of their duties, and 
familiarization with SOPs for each assigned task will be an important component of that training. 
Records of all training shall be maintained with general site safety documentation. 

3.3.1 Heavy Equipment/Equipment Cleaning Activities 

In all cases, rotating shafts or gears on heavy equipment should be covered or guarded to prevent 
accidental contact. Only experienced/qualified operators will be allowed to operate and work 
around this equipment. Special precautions will be observed during all heavy equipment 
operation to avoid potential accidents due to equipment operation (i.e., use of operator seat belts, 
properly operating safety devices such as back-up alarms, no loose fitting clothing, etc.). Work 
zone delineations as per 29 C.F.R. §1910.120 (i.e., an Exclusion Zone and Contamination 
Reduction Zone) will be maintained around Pond 8E during closure activities, as discussed in 
Section 7 of the H&S Plan. 

No ground personnel will be pemtitted within the operating radius of any heavy equipment 
unless absolutely necessary. In the event that use of a spotter is required, that individual alone 
will be allowed within the operating radius of the equipment and shall use a prearranged series of 
hand signals, maintaining eye contact with the operator at all times. No individual shall approach 
operating equipment without first making eye contact with the operator and clearly signaling the 
intent to approach. 
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A track or trailer-mounted engine or generator may be used to operate a high-pressure steam 
cleaner to decontaminate heavy equipment during work activities. The hazards associated with 
steam cleaning are electric shock and electrical and thermal bums. 

3.3.2 Noise 

Personnel who are exposed to noise levels greater than 85 dBA in the work zone will be required 
to wear hearing protection subject to a compliant Hearing Conservation Program. All personnel 
operating or working in the immediate vicinity of heavy equipment will be required to use 
approved hearing protection. Training and hearing protection, as required by 29 CF.R. 
§1910.95, shall be provided to all affected personnel. 

3.3.3 Slipping, Tripping, and Falling Hazards 

The Pond 8E closure area may contain various hazards that can cause slipping, tripping, and 
falling. Some of these include tools, cleaning equipment, cables, and ropes, and so on. Some 
areas where slipping hazards could occur are wet surfaces in the work area, heavy equipment, 
equipment decontamination area, and personnel decontamination area. To minimize the risks, 
housekeeping will be given utmost priority. If snow, rain, or ice become a hazard, work will be 
stopped until the area has been properly shoveled, drained, or has sufficientiy dried to allow work 
to continue without endangering the workers. Personnel will be provided with full body safety 
harnesses and lanyards (fall protection) to be used for all work activities performed at a height 
greater than 6 feet above ground on unprotected work surfaces/platforms per 29 CF.R. 
§1926.104. 

3.3.4 Temperature Extremes 

Heat stress may be a hazard during hot weather and is intensified when workers are required to 
wear protective clothing. Workers will be required to take breaks as needed, and will be 
encouraged to consume adequate quantities of Uquid. Potable drinking water will be available in 
a designated break area located immediately outside the contamination reduction zone. Workers 
will be briefed on the symptoms of heat-related problems such as heat rash, heat cramps, heat 
exhaustion, and heat stroke. All workers are responsible for self-monitoring as well as for 
looking out for their coworkers when heat stress conditions occur. The Site Health and Safety 
Officer (SHSO) will be inmiediately notified of all heat-stress-related conditions and will 
institute work rest regimes as conditions dictate. 
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The SHSO has the authority to suspend work when low temperatures (with consideration of the 
wind chill factor) occur, or snow or rain are falling and work place conditions become hazardous 
to personnel. Each worker is responsible for self-monitoring as well as looking out for his/her 
coworkers, particularly during adverse conditions. The SHSO will be immediately notified of 
hypothermia and/or cold- or wet-weather-related safety conditions. 

Work-rest regimens during all periods of temperature extremes will follow guidelines established 

by the American Conference of Govemmental Industrial Hygienists (ACGIH). 

3.3.5 Utilities 

If pond closure work is in close proximity to overhead, surface, and underground utilities, 
management and work crew personnel will exercise every precaution and safe practice to ensure 
avoidance of these utility lines (i.e., pipelines, electrical conduit, and wires). Measures will 
include: 

• A complete review of engineering or physical plant plans associated with travel 
routes to/and from work locations. 

• Use of appropriate underground utility detection equipment as necessary. 

• Confirmation of information with appropriate FMC facilities personnel. 

• No operation of crane or boom equipment within 25 feet of any energized 
overhead power lines. 

All management and work crew personnel will be briefed as to the location of all utilities. 

Pond sediment- or soil-intrasive, subsurface, or otherwise pond sediment- or soil-disturbing 
work, and any below-grade work will only be conducted under a current and approved Hazardous 
Work Permit (HWP) / Confined Space Entry Permit and under the direct supervision of the 
appropriate FMC Project Manager. For hazardous work, appropriate sections of the form will be 
filled out by the appropriate FMC work supervisor, but must be approved and signed by the 
SHSO as well as the appropriate FMC project management personnel. The permit form will be 
clearly posted at each work location. 

The movement and statioiung of heavy equipment, as well as the staging locations and 
movement of all cranes, will be carefully planned and coordinated with the appropriate FMC 
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project management and facilities personnel. HWPs will be obtained from FMC project 
management prior to equipment moving on site and before beginning any sediment- or soil-
intrasive work. 

If any below-grade work is necessary, the entire HWP/Confined Space Entry Permit must be 

completed. A copy of the combined HWP/Confined Space Entry Permit is provided in Figure G-

1. 

3.3.6 Fire and Smoke Hazards 

Fire and smoke are serious hazards posed by the presence of elemental phosphoras. Any fire and 
smoke should be dealt with immediately before work is continued. Elemental phosphoras bums 
(oxidizes) when supplied with oxygen, as discussed in the Chemical Hazards section previously. 
Phosphoras pentoxide can also react with water to produce phosphoric acid as discussed in the 
Chemical Hazards section previously. The top layer of the waste material in Pond 8E will have 
been dried prior to initiation of closure activities and it is unlikely that elemental phosphoras will 
be encountered in this surface layer. However, pockets of elemental phosphoras may be 
encountered during the course of intrasive activities, exposing work crew personnel to elemental 
phosphoras and its associated hazards. 

If fire and/or smoke is observed during pond work or while excavating, work will immediately be 
stopped and water applied to any exposed waste material or contaminated equipment. The 
material will be stockpiled and covered with sand prior to backfill. All work activities must 
comply with the safety requirements specified in FMC Contractor Safety Requirements 
(Attachment G-1): 

General Plant Safety Rules. 

Respiratory Protection. 

Confined Space. 

Lock-out/Tag-out. 

Barricades. 

Fall Protection. 

Safe Use of Scaffolding. 

Entering Trenches & Excavations. 
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• Hair, Beards, and Mustaches. 

• Minimum Dress Standards. 

• Substance Abuse PoUcy Giudelines. 

Fire protection and prevention with respect to use and storage of flammable or combustible 
materials, fuel, or other substances will be in accordance with OSHA handhng and storage 
requirements and special procedures set forth by the manufacturer, as shown on the Material 
Safety Data Sheet (MSDS). It is not anticipated however, that any flanunable materials and/or 
fuel will be stored at the closure area. 

Personnel will immediately report all fires to FMC Security (Gatehouse) by calling 55 on the 
plant telephone system, (208) 236-8236 on a non-plant telephone, or over the field radio, 
regardless of size or damages incurred to the area where the fire occurred. 

All heavy equipment, cranes, site vehicles, and all other intemal-combustion-powered equipment 
will be equipped with a 10 lb. or larger carbon dioxide or dry chemical ABC-rated fire 
extinguisher. These fire extinguishers will be used only on equipment fires of a nonphosphorus 
origin (i.e., only on electrical; mechanical; related fires such as grease, oil, gasoline; or other 
combustible material). 

3.3.7 Traffic 

All FMC traffic rules will be strictly enforced. Where congestion or existing plant traffic 
patterns demand, FMC will provide all equipment and personnel (cones, waming signs, reflective 
safety vests, barricade tape, flagging, flaggers, etc.) to conduct the work safely. 

FMC facility speed linuts will be observed and right-of-way will be given in all cases to 
emergency vehicles, haul vehicles, and cranes. 

3.4 Hazard Assessment Summary 

Given the hazards or hazardous situations noted above, it appears that any situation can be 
adequately controlled. Physical hazards will be minimized by educating workers about potential 
hazards, use of protective equipment, and limiting access to the area. Chemical hazards can be 
reduced or controlled by close supervision and education of workers about site hazards, use of 
protective equipment supplemented with air monitoring, and implementation of safe work 
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practices. Site-specific hazard assessments will be included in Site Health and Safety Orientation 

prior to employees conunencing work on the site. 

4. AIRBORNE DUST AND CONTAMINANTS 

Heavy equipment operation activities during the closure of Pond 8E have the potential of 
generating airbome fugitive dust. To mitigate the potential adverse effects to local air quality 
during closure activities, the following measures will be taken: 

• Fugitive dust will be controlled by applications of water spray sufficient to suppress dust. 
When air monitoring results support the need, and PHOSPHINE IS NOT DETECTED at 
levels requiring respiratory protection, NIOSH/DHHS-approved air-piuifying respirators 
equipped with a PlOO (certified under 42 C.F.R. Part 84 as providing 99.97% particulate 
capture efficiency) filter cartridge will be wom as directed by the SHSO. 

• Elemental phosphoms fires or P2O5 aerosols encountered during work will be controlled, 
to the extent feasible, by saturating the area with water, then covering the surface area 
with slag and/or sand. Air purifying respiratory protection against P2O5 shall include an 
acid gas component in combination with the PlOO particulate filter element. A pre filter 
may be used if the brand of respirator selected provides such an option. 

5. PERSONAL PROTECTFVE EQUIPMENT 

5.1 Levels of Protection 

Modified Level D, Level C (when phosphine is not present at levels requiring respiratory 
protection) and Level B personal protective equipment (PPE) will be the designated protective 
ensembles required for use during closure activities at Pond 8E. Level C respiratory protection 
may also be required during certain operating plant emergencies. 

At the FMC facility, all personnel must be clean-shaven and use air purifying respirators in 
production areas as specified in the FMC Respirator PoUcy (reference Attachment G-1). When 
any soil-intrasive or wet work is performed within the estabUshed Exclusion Zone, aluminized 
two-piece Gantex suits (silver suits) will be wom (in addition to the PPE listed below) by all 
work location personnel. Gantex suits must be wom with hardhats equipped with polycarbonate 

Pond 8E Closure Plan 12 May 2002 
E:VPnd8E CPV2002 CPVAppendicesVAppen GVG Tex tDoc 



Appendix G - Task-Specific Health and Safety Plan for Pond 8E Closure Activities at FMC 

face shields and all-leather gauntiet gloves and all-leather or rabber steel-toed boots. Leather 
gauntlet gloves will be loose fitting to allow "throwing" the glove off in an emergency. 

Unless air monitoring results dictate otherwise, work undertaken within the confines of Pond 8E 
will be performed in Modified Level D PPE as outlined in this H&S Plan. Should site activities 
result in evolution of toxic gases and aerosols or dusts, upgrade to Level C or Level B PPE, as 
appropriate, will be required for all personnel within the immediate backfill (Exclusion Zone) 
work area. 

Levels of protection are listed in the following subsections. 

5.1.1 Modified Level D PPE 

Modified Level D PPE will be required for all personnel in the contamination reduction zone and 
will include: 

Gantex suit (for suspected or known elemental phosphoras areas). 

Splash shield (for suspected or known elemental phosphoras areas). 

Coveralls (Tyvek, cloth, or equivalent) or long-sleeved shirt and full-length pants. 

Long leather gauntlet gloves. 

Chemical-resistant gloves (for specific tasks designated by the SHSO). 

Rubber steel-toed boots (or overboots over leather work boots). 

Hardhats. 

Hearing protection as required. 

Safety glasses with side shields or chemical splash goggles. 

5.1.2 Level C PPE 

Level C PPE may be required within the Pond 8E Exclusion Zone as described above and will 
include (only for contaminants other than phosphine and only when phosphine levels do not 
require respiratory protection): 
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NIOSH/DHHS-approved full or half-face air purifying respirators equipped with acid 
gas/PlOO combination cartridges. 

Gantex suit (for suspected or known elemental phosphoras areas). 

Splash shield (for suspected or known elemental phosphoras areas). 

Coveralls (Tyvek, cloth, or equivalent) or long-sleeved shirt and full-length pants. 

Long leather gauntiet gloves. 

Chemical-resistant gloves (for specific tasks designated by the SHSO). 

Rubber steel-toed boots (or overboots over leather work boots). 

Hardhats. 

Hearing protection as required. 

Safety glasses with side shields or chemical splash goggles. 

5.1.3 Level B PPE 

Level B PPE may be required within the Pond 8E Exclusion Zone as described above and will 

include: 

• NIOSH/MSHA-approved, full-face, positive pressure-demand self-contained breathing 
apparatus (SCBA) or full-face, positive pressure-demand airline supplied respirator with 
integrated 5-minute emergency egress bottle. 

Gantex suit (for suspected or known elemental phosphoras areas). 

Splash shield (for suspected or known elemental phosphoras areas). 

Coveralls (Tyvek, cloth, or equivalent) or long-sleeved shirt and full-length pants. 

Long leather gauntiet gloves. 

Chemical-resistant gloves (for specific tasks designated by the SHSO). 

Rubber steel-toed boots (or overboots over leather work boots). 

Hardhats. 

Hearing protection as required. 
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5.2 Phosphorus Minimum Mandatory Standards (PPE) 

Phosphoras minimum mandatory standards for PPE are as follows: 

Standard aluminized short coat and pants (or aluminized bib overalls and coat). 

Safety hardhat (hood optional). 

Polycarbonate full-face shield (hood optional). 

Safety glasses. 

Loose fitting gauntlet-type gloves. They should be loose fitting so they can be slung off. 
No short, wrist-length gloves pemtitted. 

Rubber or leather steel-toed boots extending above the ankle. The objective is to prevent 
phosphoras from entering the boot. 

PPE can reduce the possibility of contact with hazardous materials, but should also be used in 
conjunction with proper site entry protocol, proper SOPs, and other safety considerations. The 
use of PPE can create other significant health hazards such as heat stress, reduced mobility, 
psychological stress, vision impairment, and communication and hearing difficulties. 
Overprotection as well as underprotection can be hazardous and should be avoided. 

In general, modified Level D protection will be wom in the Support, Contamination Reduction, 
and Exclusion Zones unless unexpected contaminant concentrations are encountered. Level B 
PPE may be required for work undertaken in or entry into the immediate work area in the 
Exclusion Zone in the event that sustained contanunant concentrations in excess of FMC action 
levels are encountered. Subcontractors will provide all required PPE for their personnel. 
Contact lenses will not to be allowed in work areas. Splash shields shall be used when there is a 
potential for encountering elemental phosphoras or for any splash hazards. 

No changes to the specified levels of protection will be made without the approval of the SHSO. 
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6. SAFETY EQUIPMENT 

The SHSO will have the following items available for immediate use at the Contamination 
Reduction Zone personnel decontamination station: 

10-unit first aid kit (minimum). 

Supply of clean potable water and single-use disposable drinking cups. 

Disposable trash bags for non-hazardous waste. 

Waterless hand cleaner towelettes. 

Paper towels. 

Boot wash tubs (x2). 

Boot clean rinse tub (xl). 

Brashes with stiff bristles (x2). 

Nonphosphate containing detergent for wash tubs. 

Fire extinguisher (ABC Dry Chemical, 10 lb.). 

Standby emergency water system charged and usable (a pressurized water hose). 

Safety tub water trough (for immersion of personnel). 

Wading pool (for spraying/decontanunating personnel leaving the Exclusion Zone). 

Portable eyewash (capable of deUvering a continuous dual stream of water for 
15 minutes). 

FMC portable radio (set to same channel as FMC Emergency Services and Guards). 

55-gallon drams for disposing of contaminated wastes (such as PPE, etc.). 

Sanitary rest room facilities. 

The SHSO will have the following additional items available for immediate use at the Exclusion 
Zone emergency personnel decontamination station: 

• Emergency immersion trough. 

• Emergency drench (water track or other suitable high-volume water source). 

• Air hom. 
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7. WORK ZONES 

Work zones will be established per 29 C.F.R. §1910.120 to minimize the possibility of worker 
exposure to hazardous contaminants and to control the dispersal of contaminants to adjacent 
support zone "clean areas". The exact boundaries of the work zones will be determined by the 
SHSO upon mobilization to the site based upon site conditions including site access, contaminant 
location and concentrations, prevailing wind conditions, and preliminary air monitoring results 
(reference Figure G-2). Closure activities will be conducted within the following three zones: 
Exclusion Zone (EZ), Contamination Reduction Zbne (CRZ), and Support Zone (SZ). The use 
of the "buddy system" will be employed for all personnel entering the CRZ and EZ. 

Figure G-2 indicates the proposed layouts ofthe EZ, CRZ, and SZ for the Pond 8E closure area. 

7.1 Exclusion Zone (EZ) 

The EZ is the area where contaminated material is encountered and handled. For Pond 8E 
closure activities, it will be defined as the area of exposed pond substrate and the fill area 
immediately adjacent. The outer boundary of the EZ is called the HOTLINE. This boundary 
separates the EZ from the CRZ and will be clearly marked by visible yellow barricade tape (i.e., 
CAUTION DO NOT ENTER), visible lines, placards or signs, or enclosed by physical barriers 
such as chains, ropes, or fences. Routine access is limited to the Contamination Reduction 
Corridor to regulate the flow of personnel and equipment into and out of the EZ, and to help 
make sure that the proper procedures for entering and exiting are foUowed. 

7.2 Contamination Reduction Zone (CRZ) 

The CRZ is established to provide an area in which to remove contaminants which may have 
been picked up by personnel or equipment in the EZ. All routine personnel decontamination 
activities will take place in the CRZ. Emergency preliminary personnel decontamination will 
take place at an emergency station estabUshed within the EZ at the active work site itself. Gross 
equipment decontamination will also take place within the confines of the work zone, with final 
decontamination to be performed at a dedicated equipment decontamination faciUty at the 
periphery of the EZ. 
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The boundary between the SZ and the CRZ is the Contamination Control Line. This boundary 

separates the possibly contaminated areas from the clean zone. Entry into the CRZ from the 

clean zone is through a single access control point. 

At the boundary between the CRZ and EZ is the HOTLINE and an access control station. 
Personal protective equipment as outlined previously, is required for all personnel entering the 
EZ regardless of type or duration of planned activity. Separate personnel and equipment 
decontamination stations will be established adjacent to the HOTLINE. Any potentially 
contaminated clothing or equipment must remain in the CRZ until decontaminated. 

7.3 Support Zone (SZ) 

The SZ (clean zone) will include areas not defined as CRZ, EZ, or general work zones. Job site 
administrative services, bulk supply storage, lay down area, and vehicle parking will be located 
in this zone. 

Support Zone personnel are responsible for alerting proper authority in the event of an 
emergency. All telephone numbers, evacuation route maps, communications equipment, and 
vehicle keys should be kept in the SZ. 

7.4 Work Zone Summary 

All of the Pond 8E closiu-e activities will be conducted within the EZ and CRZ utilizing the 
"buddy system" (i.e., no less than two persons at all times in the EZ or CRZ). 

The Pond 8E EZ must be large enough to allow room to maneuver the heavy equipment and 
maintain an emergency decontanunation station without restricting personnel movement in the 
EZ. A HOTUNE barricade tape will be placed around the EZ (using traffic cones or T-posts to 
secure the tape and outline the EZ). A CRZ Contamination Control Line barricade tape will be 
placed around the EZ HOTLINE a minimum of 3 feet away and will include the personnel and 
equipment decontamination pads/access control points for accessing and exiting the EZ via the 
CRZ. The decontamination of personnel, PPE, and all equipment occurs in the various 
decontamination pads that will be set up. Also, the fire watch equipment, wading pool, and 
water trough (full to the top with water) will be strategically located within the EZ to deal with 
direct contact with elemental phosphoras. 

Pond 8E Closure Plan 19 May 2002 
E:VPnd8E CPV2002 CPVAppendicesVAppen GVG TextDoc 



Appendix G - Task-Specific Health and Safety Plan for Pond 8E Closure Activities at FMC 

Figure G-2 is only one graphical representation of the Pond 8E layout. It should be noted 
however, that as site conditions allow and work activities dictate, this proposed layout may be 
changed as determined necessary by the SHSO. 

8. AIR MONITORING AND ACTION LEVELS 

8.1 Phosphine Gas Emissions 

Phosphine gas emissions shall be monitored in the general work zone and worker breathing zone 
for workers operating within the EZ and periodically in the work support areas adjacent to 
Pond SE while initial layer slag placement activities are underway. Personal protective 
equipment will be chosen in accordance with the following action level-criteria: 

• If phosphine levels in worker breathing zone (WBZ) range between zero to 0.3 ppm for 8 
hours or less, work may proceed in Modified Level D PPE. 

• If phosphine levels in WBZ range transiently between 0.3 to less than 0.5 ppm for no 
longer than 5 hours, work may proceed in Modified Level D PPE. If the phosphine level 
stays consistently (>15 minutes) above 0.3 ppm. Level B protection must be instituted 
until phosphine levels retum to less than 0.3 ppm and remain stable for at least 30 
minutes. However, workers shall not be exposed to 0.5 ppm phosphine or greater during 
a 5 hour time period. Workers shall not be exposed for one minute to phosphine levels 
greater than 0.3 ppm without the use of respiratory protection. 

• If WBZ phosphine levels exceed 0.5 ppm for one minute, PPE shall be upgraded to Level 
B until phosphine levels retiun to less than 0.3 ppm and remain stable for at least 30 
minutes. 

• Anytime during a shift an employee is exposed twice to levels of 1.0 ppm or greater for 
one minute or more without breathing supplied air, the employee cannot receive anymore 
phosphine exposure during that scheduled shift. 

The SHSO may temporarily close the job to allow dissipation of phosphine to levels below 

0.3 ppm. 

8.2 Silica Dust Emissions 

Dust entissions shall be monitored continuously in the general work zone and periodically in the 
breathing zone of workers operating within the EZ and periodically in the work support areas 
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adjacent to Pond 8E while slag placement activities are underway. Personal protective 

equipment will be chosen in accordance with the following action level criteria: 

• If dust levels in WBZ exceed 0.1 mg/m^ which is one half the calculated OSHA 
Permissible Exposure Limit (PEL) of 0.2 mg/m^ (based on a 50% crystalline siUca 
[Si02] content) for silica, personnel will don half- or full-face negative pressure air 
purifying respirators (Level C); monitoring will continue; however, continuous 
monitoring is not required once respiratory protection is required. Level B protection 
shall be used as protection against silica exposure if breathing zone total dust levels 
exceed 0.5 mg/m .̂ Note that a requirement for Level B PPE due to phosphine gas 
emissions supersedes any requirements based upon dust monitoring alone. NOTE: AIR 
PURIFYING RESPIRATORS ARE NOT ACCEPTABLE FOR PROTECTION 
AGAINST PHOSPHINE! 

9. DECONTAMINATION PROCEDURES 

The decontanunation process is used to control the spread of hazardous materials from the EZ 
through the CRZ to the SZ. Decontamination of items in the following categories will be 
required: vehicles, tools and field equipment (including sampling equipment); PPE and apparel; 
and personnel. The decontamination station will be contiguous with both the exclusion and 
support zones. Note that decontamination of haul tracks transporting fill to the perimeter of the 
EZ will not be required prior to their leaving the zone provided they do not enter areas of 
potential surface contamination. 

The SHSO will ensure that the following procedures are implemented at the site: 

• All workers will foUow appropriate decontamination procedures in accordance with the 
Closure Plan. 

The SHSO will ensure availability of decontamination equipment (i.e., detergent, rinse 
solution, wash tubs, brashes, paper towels, and plastic bags) at the station. 

Chemical splash protective goggles and face shields will be wom during decontanunation 
activities using a pressure washer or steam cleaner. 

All large equipment entering the EZ will remain in that zone until no longer needed or 
repair or maintenance are necessary. Decontamination of those portions of the equipment 
contacting phossy waste (excavator bucket, etc.) will be performed within the zone as 
needed. Once the equipment is released, it will undergo final and complete 
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decontamination at the designated decontamination station prior to leaving the site. (Haul 
tracks are exempted as detailed above.) 

Mobile equipment will be decontaminated using a combination of mechanical means 
(scraping, etc.), pressure wash and steam cleaning, using stiff brashes and industrial-
grade detergent, as necessary, followed by a triple rinse. 

Whenever personnel exit the EZ, decontamination will proceed in the sequence described 
below: 

1. Deposit all equipment used on site (tools, sampling devices and containers, 
monitoring instraments, clipboards, etc.) on plastic drop cloths. During hot weather 
operations, a cool-down station may be set up within this area. 

2. Drop leather gauntlet gloves on temporary holding location for reuse upon EZ re
entry. If chemical resistant gloves are not wom under the outer leather gloves, don 
latex gloves (available at the decon station). Remove hardhat and eye and face 
protection. Scrab gloves rabber boots (or boot covers), eye and face protection, and 
hardhat with decontamination solution or detergent and water. Rinse copiously 
with uncontaminated water. Waste decontamination water will be disposed of in 
accordance with Subsection 8.12.2 ofthe Closure Plan. 

3. Remove outer boots. Deposit in container for drying and subsequent use. 

4. Remove inner boots (if necessary). 

5. Remove coveralls and dispose of in waste container if contaminated or at end of 
shift. 

6. Remove respirator, wash, rinse, hang to dry. Avoid touching face with fingers 
while removing. 

7. Remove hearing protection. Deposit disposable hearing protection in waste 
container. Clean, dry, and properly store reusable hearing protection. 

8. Remove chemical resistant or latex gloves. Deposit in waste container if 
disposable. 

9. Thoroughly wash hands, face, and neck. 

10. Proceed into SZ through appropriate checkpoint. 

After decontamination procedures are completed, workers will thoroughly wash their 
hands and all exposed skin surfaces before taking a break, eating, smoking, or using the 
toilet facilities. 
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• After daily field work is completed, outer protective clothing will be removed and 
discarded as required. Respirators will be thoroughly washed, sanitized, dried, and 
properly stored for next use. 

• Disposable PPE gear will be accumulated in waste containers and transported to an on-
site landfill. 

• All ran-off and any sludges will be containerized; decontamination rinsate and sludge 
will be disposed of in accordance with the Closure Plan. 

10. GENERAL SAFE WORK PRACTICES 

The following safe work practices will be.enforced during pond closure activities: 

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited in any area. 

• No smoking will be permitted except at specifically designated areas at the FMC site. 

• Practice good personal hygiene such as washing hands and face. 

• Portable emergency eyewash stations capable of delivering a constant dual stream for a 
minimum of 15 nunutes will be located at all work stations. 

• All wastes generated from the project activities (soiled PPE, decontamination waste, etc.) 
will be contained and disposed of in accordance with this Closure Plan. 

• Personnel on site must use the "buddy system" when working in the EZ. Communication 
between members must be maintained at all times. 

• No entry into confined spaces of any kind is permitted without first obtaining and 
executing a Confined Space Entry Permit. Note: All requirements of the FMC Confined 
Space Policy (SAF-GEN-862) and subcontractor's confined space procedures must be 
met. 

• Facial hair on personnel that interferes with a satisfactory fit of respiratory protective 
equipment will not be allowed. 

• All personnel on site are to be thoroughly briefed regarding the anticipated hazards, 
protective equipment requirements, safety and safe work practices, emergency 
procedures, and communication methods. 

• Contact with potentially contaminated substances will be avoided (i.e., puddles, mud). 
Kneeling on the ground or sitting on equipment and placing work equipment or tools on 
contaminated surfaces will be avoided. 
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11. TRAINING AND MEDICAL SURVEILLANCE 

All site workers and visitors to the site will be required to satisfy OSHA requirements for 
HAZWOPER training and Medical Surveillance as per 29 C.F.R. §1910.120. Prior to 
commencement of work, all personnel will submit a copy of their current HAZWOPER training 
(within the last year), respirator fit test, and medical qualification certificates (respiratory 
qualifications/pulmonary function test, annual physical, hearing tests, etc.) to the SHSO. 

11.1 Training 

In addition to the basic health and safety training required in 29 C.F.R. §1910.120, site-specific 
training/orientation for project personnel will be required. This training/orientation will consist 
of three basic elements: FMC facility safety training; elemental phosphoras hazards, protection 
and control; and standard and site-specific hazardous waste site operations health and safety 
orientation. Tool Box Safety Meetings will also be conducted by the SHSO or his/her designee 
daily before beginning any work shift or as frequently as needed to further assist personnel in 
conducting their activities safely. Tool Box Safety Meetings will be documented on the Tool 
Box Safety Meeting report form provided in Figure G-3. 

11.2 Medical Surveillance 

The FMC Pocatello facility is a RCRA interim status hazardous waste TSD (treatment, storage, 
and disposal) faciUty. Medical surveillance programs are in place for all workers. These 
programs include respiratory qualification; baseline, periodic, and termination exams; and special 
programs as required. It is not anticipated that any additional programs will be needed for FMC 
employees. 
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Job No. 

I certify that the attached "safely speaking' material was read and explained to the personnel whose signatures are 
on the back of this form. 

Craft: Foreman: . Date: 

Where meeting held: Time meeting held: 

Names and craft numbers of personnel absent: _ _ ^ 

Topics discussed: 

Safety questions and/or recommendations developed during the meeting: 

General foreman's signature Date 

Action taken on above suggestions or questions: 

Superintendent's signature ' Date 

Action taken on above suggestions or questions: 

AU personnel attending this meeting must sign the back of this report. 

Route the report in the following order. 

1. General foreman 2. Graft superintendent 3. Safety department 

FIGURE G-3 TOOL Box SAFETY MEETING REPORT 
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12. CONTINGENCY PLAN 

In the event that conditions require an emergency response to an on-site fire or natural disaster, 
all field personnel will be familiar with and follow the procedures described below. 

12.1 Emergency Services 

The SHSO will ensure that methods and devices used to conununicate with the security staff, the 
local police, fire and ambulance services, and hospital facilities are known to all project 
personnel. All personnel will be provided with clear and concise directions and accessible 
transportation to local emergency services. A map highlighting the emergency route to the 
designated emergency facility and all emergency numbers will be posted in the Support Zone 
(Figure G-4). 

12.2 Project Contacts 

A list of emergency telephone numbers for key personnel will be included as shown below: 

Task Manager Name: TBD 

SHSO Name: TBD 

SHSO Altemate Name: TBD 

FMC Contact Name: TBD 

FMC Radio Frequency: Channel 2 
FMC Security (Gatehouse) for medical, fire, or 
emergency contact 

Work phone: 

Home phone: 

Work phone: 

Home phone: 

Work phone: 

Home phone: 

Work phone: 

Home phone: 

On-site phone: 55 
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12.3 Emergency Evacuation from Contaminated Areas 

Personnel requiring medical attention will be evacuated promptly from any hazardous or 
contaminated area. Special decontamination treatment and/or procedures will be provided for 
any injured person. In the event of personnel contamination with phossy wastes, emergency 
decontamination (full inunersion) will take precedence over evacuation proyided the immediate 
area of the emergency decontamination facility is not hazardous. 

Only qualified personnel will give first aid and stabilize any employee needing assistance. First 
aid attendants shall be currentiy qualified in American Red Cross or equivalent first aid and CPR. 
Professional medical assistance wiU be obtained immediately should life-threatening problems 
arise. FMC will provide and maintain a first-aid kit and portable pressurized eyewash facility as 
discussed previously at the work location. The evacuation procedures that are to be followed are 
those developed by FMC for their plant. Specific details for the emergency procedures are 
included in the EMF RI/FS Healtii and Safety Plan. 

12.4 Emergency Actions 

If any emergency involving actual or suspected personal injury occurs, the SHSO or designated 

person will follow these steps: 

• If there is no danger to the rescuer, remove the exposed or injured person(s) from 
immechate danger. 

• Render first aid if necessary. Decontaminate affected personnel after life sustaining and 
critical first aid is given. 

• For emergencies occurring in the FMC faciUty, determine the incident level by contacting 
Plant Security (Gatehouse) over the radio network or by calling 55 on the plant telephone 
or 236-8236 from a non-plant telephone. Details of the procedmes to be followed are 
identified in the FMC Incident Response. Obtain emergency paramedic services or 
ambulance transport to local hospital by calUng 911 for emergencies that occur outside 
the FMC site. 

• Decontaminate all other personnel on the property and evacuate to a safe distance until 
the SHSO determines that it is safe to resume work. 

• At the earliest practical time, contact the FMC Safety Department and FMC Project 
Managers to give them details of the incident and steps that have been taken to prevent its 
recurrence. 
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Provide a written report of the incident to the FMC Safety Department and FMC Project 
Managers within 24 hours following the incident. Fill out an FMC Incident Report Form 
for all incidents/accidents involving employees. 
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CONTRACTOR REOUIREMENTS 

This document identifies the safety and health reqiurements for all CONTRACTORS and 
service vendors peifomung work at the FMC Coiporation plant in PocateUo, Idaho. Prior 
to acceptance of a contract and/or purchase order, and prior to starting work, 
CONTOACTORS must comply with all FMC Pocatello safety poUcies and procedures, as 
well as applicable safety and health regulations from the Occupational Safety and Health 
Admiiustrati(Hi (OSHA), and the Resource Conservation and Recovery Act (RCRA), and 
those of any other appropriate reguilatoiy agency. 

This document does not pertain to those CONlKACTORS who provide incidental 
services which do not influence process safetv. such a.s janitorial woilc. food and drink 
services, laundry. deUverv and other supply services. 

An overview ofthe safety reqiurements is provided here in the foUowing pages. For 
additional information CONTRACTORS should refer to tiie FMC Pocatello Safety 
Manual, government Uterature, and other reference materials Usted throughout this booklet. 
Infonnation is also available from various government agencies and from persoimel in the 
FMC Pocatello Safety Department (also identified herein as "the Safety Department"), or 
from an FMC representative appointed to the CONTRACTOR prior to work. 

FMC Pocatello reqttires CONTRACTORS and Service Vendors to make a conunitment to 
aU areas of safety ias a condition for the acceptance of the Contract and/or Purchase Order. 
Serious and/or consistent violations of safety and health standards, potential hazards and 
other such safety related problems, can result in termination of the contract agreement 

Subcontractors wUl be subject to the same reqiurements as those of the CONTRACTOR. 

CONTRACTORS who are awarded work by FMC will be granted permission to enter the 
plant by the FMC Purchasing Department once all safety prerequisites are met 

All records required of tiie CONTRACTORS by FMC must be deUvered to tiie FMC 
Purchasing Department 

SAFETY AND HFALTH PRE-OUALIFICATIONS OUESTIONAIRE; 

Companies or persons who are requested to submit a bid or proposal to perform contract 
work at the FMC Pocatello plant may be required to complete a Pre-Qualification Safety 
C^estionnaire. This questionnaire will assist in evaluating CONTRACTOR'S safety and 
health programs. For CONTRACTORS who have been assigned work prior to 
implementation of this questionnaire, completion of the questioimaire wiU be upon request 
by FMC for re-qualification. 

SAFETY AND HEALTH MINIMUM REOUIREMENTS; 

CONTRACTOR is required to maintain current knowledge of aU FMC PocateUo 
requirements and of aU government regulations as appUcable to aU CONTRACTOR 
suppUed equipment Each CONTRACTOR is directiy responsible for the use and 
condition of any equipment provided by the CONTRACTOR at tiie FMC plant site. AU 
required equipment inspections and certifications are to be retained at the job site while 
using the equipment at the FMC plant site. 



CONTRACTOR is responsible to supply any/all needed mformation, such as Material 
Safety Data Sheets (MSDS), for aU materials and substances brought to the FMC plant site 
by CONTRACTOR. 

Each CONTRACTOR is ultimately responsible for tiie safety and health of his/her 
employees. CONTRACTOR wiU provide a designated mdividual(s) who will be able to 
identify unsafe conditions and practices in the work area, to take appropriate corrective 
actions, and to assure each employee is using the proper safety equipment, procedures and 
suitable tools for each task. 

CONTRACTOR is required to adhere to the latest revision of all appUcable FMC poUcies 
and procedures while woridng at the FMC PocateUo Plant The depth and breadth of tiiese 
requirements may vary depending on the type of activity involved and the area in which the 
work is to be performed. To assist CONTRACTOR in determining requirements set forth 
by FMC, copies of the "basic" poUcies of FMC may be viewed and copied on the Master 
Control System. These poUcies include, but are not limited to the foUowing: 

General Plant Safety Rules (SAF-GEN-801) 

Respuatory Protection (SAF-GEN-842) 
• Pulmonary Function Testing & Dr. Certification 

• Respirator Fit Test 

Confined Space (SAF-GEN-862) 

Lockout/Tagout (SAF-LTV-801) 

Bamcades (SAF-GEN-807) 

FaU Protection (SAF-GEN-803) 

Welding, Cutting, Burning (SAF-GEN-806) 

Safe Use of Scaffolding (SAF-GEN-808) 

Electrical Woric - GFCTs (SAF-GEN-878) 

Entering Trenches & Excavations (SAF-GEN-822) 

Hair, Beards, and Mustaches (SAF-GEN-843) 

Minimum Dress Standards (SAF-GEN-844) 

Substance Abuse PoUcy Guidelines 

PRE-.TOB SAFETY CONFERENCE; 

At FMC's discretion, to determine specific safety needs before work begins, a conference 
meeting may be conducted witii tiie CONTRACTOR SUPERINTENDENT, 



CONTRACTOR SAFETY REPRESENTATIVE (or designate), tiie FMC Project 
Manager and/or the Purchase Order Requisitioner (or designate) and a member of tiie FMC 
Safety Department This conference will enable each attendee the opportunity to: 

• Mentify representatives to be contacted regarding hazards and safety and health 
requirements. 

• Clarify CONTRACTOR'S supervisory responsibiUties. 

• Reaffirm and confirm understandings of requirements (i.e.: Safety PoUcies-
overlays of FMC policies vs. OSHA requirements), the risks of non-
compUance, and benefits of compUance. 

• Discuss specific safety and health activities that must be addressed by 
CONTRACTOR-

• Review CONTRACTOR employees training requirements/schedule. 

• Discuss access to project site and work area. 

• Identify record keeping Requirements 

• Review Personal Protective Equipment (PPE) Requirements. 

CONTRACTOR EMPLOYEE STTE ORIENTATION; 

FMC wiU provide CONTRACTOR employees with a faciUty/site orientation class prior to 
commencement of work. The purpose of this training is to make each contract employee 
aware of known hazards to which they may be exposed, appropriate precautionary 
measures, and additional emergency response procedures. 

This orientation does not relieye CONTRACTOR of responsibiUty to provide safety and 
health training for its employees. CONTRACTOR also is responsible to determine a 
method to measure comprehension of the training infonnation. Such methods may include 
written and verbal examinations, walk-throughs, demonstrations, spot questioning during 
the work, etc. (Copies of OSHA training requirements are listed but not limited to, those in 
attachment #2). The training records are to be maintamed by CONTRACTOR and to be 
made available for review by FMC upon request Employees who will be utilized for 
Confined Space Entry must provide certification of satisfactory completion of 
training prior to assignmgnt. 

INSPECTIONS AND AUDITS: 

FMC reserves the right to inspect or audit CONTRACTOR'S site or office records on a 
demand basis. This may include but is not limited to: 

• CONTRACTOR'S Laydown Area and job-site 
• Material Handling Equipment and Procedures 
• Accident and Incident Summaries 
• Record Keeping 

• Substance Abuse Program 



Respiratory Fit Testing 
Employee Logs and Training 
Safety Meeting Programs and Logs 
Equipment Certification and Inspections 
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SPECIAL CONDmONS OF THE CONTRACT 

SUBSTANCE ABUSE POLICY GUIDELINES FOR CONSTRUCTION 
CONTRACTORS 

FMC has a strong commitment to its employees to provide a safe and healthy work place 
and to establish programs promoting high standards of employee health and safety. 
Consistent with the spirit and intent of this commitment I ^ C has estabUshed this Special 
Condition ofthe contract regarding drug and alcohol abuse for its contractors and 
subcontractors of any tier ["CONTRACTOR"] who perfoim work (services, deUveries, 
mspections, etc.). It is FMC's desire to continue the estabUshment and maintenance of a 
work environment that is free from the effects of drug and alcohol abuse. 

C. MINIMUM REOUIREMENTS: 
FMC requires, and CONTRACTOR agrees, as a condition of acceptance, to adopt 
and enforce a written drug and alcohol abuse poUcy. CONTRACTOR'S poUcy 
shaU be consistent with and at a minimum, contain the foUowing requirements: 

A. CONTRACTOR agrees to notify its CONTRACT WORKERS of tiie 
contents and requirements of its poUcy. For purposes of these Guidelines, a 
CONTRACT WORKER is any employee, associate, agent, representative, 
(assignee) or successor in interest who performs work (services, deUveries, 
inspections, etc.) on FMC property or in the course of FMC related 
business. 

B. CONTRACTOR'S poUcy shall be in complete compUance with any and aU 
federal, s t ^ , and local governmental regulations and legal requirements in 
effect for the z^pUcable FMC location. 

C. The minimum requirements for CONTRACTOR'S Substance Abuse 
PoUcy shall include, but need not be limited to, the foUowing or sinular 
provisions: 

1. The use, abuse, presence in the body or reporting to work under the 
influence, bringing onto company property, unlawfid manufacture, 
distribution, dispensation, possession, purchase, transfer, storage, 
concealment, transportation, promotion, or sale of any ILLEGAL 
AND UNAUTHORIZED DRUGS, SYNTHETIC/DESIGNER 
DRUGS, CONTROLLED SUBSTANCES (EXCEPT 
LEGALLY PRESCRIBED DRUGS) OR DRUG RELATED 
PARAPHERNALIA BY CONTACT WORKER is strictiy 
prohibited on aU company properties, job sites or work areas during 
woric hours and/or while on FMC property or.on FMC related 
business. 

2. The use, abuse, presence in the body or reporting to work under tiie 
influence, bringing onto company property, unlawfid manufacture, 
distribution, dispensation, possession, purchase, transfer, storage, 
concealment transportation, promotion or sale of alcohol by any 
person is strictiy prohibited on aU company properties job sites or 
work are as during work hours and/or whUe on FMC property or on 



FMC related business. In addition, it is strictiy prohibited for any 
CONTRACT WORKER to have a blood alcohol level (B AQ at or 
over 0.04% during working hours or whole operating machinery or 
other equipment while on any company property, job site or work 
area and/or whUe on FMC property or on FMC related business. 

3. CONTRACT WORKERS undergoing prescribed medical 
treatment with a prescription drag or using over-the-counter 
preparations (including, but not limited to, painkiUers or 
tranquilizers) that may affect their performance shaU repon this 
treatment use to CONTRACTOR'S autiiorized supervisor. 
CONTRACTOR wiU determine whether worker can remain at 
work, and whether medical consultation or work restrictions are 
required. 

4. ILLEGAL DRUGS are described as, but not limited to, marijuana 
(pot dope, hash or hashish), cocaine (coke, rock, crack or base), 
LSD (acid), PCP (angel dust crystal), MDMA (ecstasy), heroin 
(smack, black tar), opium (morphine, white stuff, tar, black stuff), or 
any other unauthorized or unlawfitily obtained drugs. 

DESIGNER AND SYNTHETIC DRUGS are described as, but not 
limited to, iceAce cube, crank, china white, synthetic herom, MDA, 
Adam, Eve, Love Drug or any other drags that are made in 
clandestine laboratories where the chemists alter the molecular 
stracture of legal or iUegal drags to create a drag that is not 
specificaUy banned by federal law. 

UNAUTHORIZED ALCOHOUC OR INTOXICATING 
BEVERAGES are described as, but not limited to, beer, wine or 
Uquor. 

D. COORDINATION WTTH FMC: 
A. FMC, through its authorized representatives and agents, reserves the right 

at aU times, while on the FMC premises and properties and as circumstances 
warrant to search and inspect CONTRACT WORKER'S possessions, 
including but not limited to, their lockers, baggage, desk, clothing, tool 
boxes, lunch boxes, brief cases vehicles or any other such repositories for 
tiie purpose of determining if such CONTRACT WORKERS are in 
possession, use, transportation, or concealment of any of the items or 
substances prohibited by the poUcy guidelines. Any CONTRACT 
WORKER found to be in violation of these Guidelines shaU be removed 
immediately pending further investigation. If violation is substantiated, 
administrative action up to and including removal and barring from FMC 
property wiU be imposed. 



B. CONTRACT WORKERS on FMC sites shaU be certified substance free 
prior to commencement of work on the FMC site. 

1. PREACCESS TESTING: 
CONTRACTOR agrees to certify to FMC tiiat eveiy one of its 
CONTRACT WORKERS assigned to FMC has been tested and 
confirmed negative for substance abuse within the previous thirty 
(30) days of assignment to an FMC site and that the test has been 
confirmed negative for iUegal substances as described in Paragraph 
1.3 and defined m Paragraph C, CONTRACT WORKERS who 
have been absent firom an FMC site for a period of tiiirty (30) days or 
longer are considered to be new assignees should they return to the 
site for work, and as such CONTRACTOR shaU certify to FMC 
tiiat tiie CONTRACT WORKER has been tested and confirmed 
negative for substance abuse within the previous thirty (30) days of 
their reassignment 

2. CURRENT EXISTING CONTRACTS: 
CONTRACTOR fimher agrees tiiat wititin tiurty (30) days after 
these Guidelines are implemented at an FMC site, aU of its 
CONTRACT WORKERS aheady assigned to tiie FMC site shaU 
be tested and confirmed negative for substance abuse, although they 
may continue in their assignment while awaiting test results. 

3. CONTRACT WORKER ANNUAL TESTING: 
AnnuaUy, CONTRACTOR shaU certify to FMC tiiat every one of 
its CONTRACT WORKERS continuously assigned to an FMC 
site for a period of one year, or longer, has been tested and 
confirmed negative for substance abuse within thirty (30) days ofthe 
anniversary date of assignment to the FMC site. Any CONTRACT 
WORKER testing positive for drags or alcohol and properly 
confirmed shaU be removed fix>m any woric assignment on an FMC 
site. 

C. **For Cause" testing of any CONTRACT WORKER (Including Urine and 
Blood Sampling and/or Breath Analysis Testing) may be conducted without 
prior announcement when there is a reasonable suspicion. It shaU be the 
responsibiUty of the CONTRACTOR whose worker is being tested to have 
the appropriate test(s) perfonned when reasonable suspicion exists. Testing 
will be performed with concem and respect for the personal privacy and 
dignity of tiie CONTRACT WORKER. "For Cause" is defined by, but 
not limited to, the foUowing circumstances: 

1. When a supervisor has reasonable suspicion or cause to suspect that 
a CONTRACT WORKER shows signs of possible intoxication, is 
using or under the influence of drags or alcohol, or when other 
articulable facts would lead a pradent supervisor to be concemed 
about the individual's safety or the safety of the general public and 
otiiers due to tiie CONTRACT WORKER'S physical condition or 
behavior while woiking. 



2. A urine and/or blood test is required when a CONTRACT 
WORKER is found in possession of suspected iUicit or 
unauthorized drags and/or alcohol, drag paraphemaUa or when any 
of these items are found in an area used exclusively by designated 
CONTRACT WORKERS. 

3. A urine and/or blood test is reauired when a CONTRACT 
WORKER suffers an on-the-job injury which requires a visit to a 
doctor (as aUowed by law) or foUowing a serious or potentiaUy 
serious accident or incident in which safety precautions were 
violated, unsafe instractions or orders were given, equipment or 
property was damaged (including, but not limited to, automobUes, 
tracks and other equipment), unusuaUy careless acts were 
performed, or where the cause was due to a CONTRACT 
WORKER'S failure to wear prescribed personal protective 
equipment or foUow prescribed safety rules whUe woiking on 
company premises or while on FMC property or FMC related 
business. 

4. In the case of unusual circumstances where employee error cannot 
be ntied out FMC reserves the right to demand urine and/or blood 
tests conducted for aU involved CONTRACT WORKERS. 

E, ENFORCEMENT: 
A. CONTRACTOR shaU be responsible for and shaU monitor aU substance 

testing of its CONTRACT WORKERS assigned to an FMC site. AU 
testing results shaU be confirmed to FMC's Project Manager or FMC's 
designated contact by tiie CONTRACTOR. Upon request 
CONTRACTOR shaU furnish to FMC a completed and signed certification 
in tiie form of Exhibit A for each CONTRACT WORKER as requested. 

1. CONTRACTOR shaU keep and maintain aU records pertaining to 
the substance abuse testing conducted for the FMC site for the life of 
the contract under which the work was peiformed plus one fiiU year 
after the fiilfillment of tbe contract or as long as required by law, 
whichever period is longer. 

2. CONTRACTOR agrees to aUow FMC or its agent fuU and 
complete access to its substance abuse program and to aU substance 
abuse testing records related to appUcable FMC sites for the purpose 
of auditing those records. 

3. CONTRACTOR shaU immediately notify FMC's Project Manager 
or the designated FMC contact of aU positive test results. This 
notification shaU be foUowed by written confirmation. 

4. CONTRACTOR ShaU not aUow any CONTRACT WORKER 
access to an FMC site untU aU substance abuse tests have been 
confirmed negative if tiiat CONTRACT WORKER was tested 
under any of the "For Cause" provisions in paragraph C. 



5. Prior to tiie remm to work of any CONTRACT WORKER on an 
FMC site, who is removed und^ one of the "For Cause" provisions 
of paragraph:C., CONTRACTOR shaU obtain a written statement 
from a properly licensed and practicing physician certifying that the 
CONTRACT WORKER is fit for duty (able to perfonn tiie exact 
same job and functions being performed when the CONTRACT 
WORKER'S behavior triggered the original test). 

6. CONTRACTOR shaU not aUow access to any FMC site to any 
CONTRACT WORKER who has been removed from any site for 
substance abuse and whose substance abuse test has been confirmed 
positive until tiiat CONTRACT WORKER has successfuUy 
completed an approved counseling and/or rehabiUtation program and 
has remained "clean" for at least a three month interval for the next 
year. A second positive test for any such CONTRACT WORKER 
shaU result in their being denied access to any FMC site. 

B. Substance testing shaU be conducted by a properly qualified and competent 
laboratory which foUows the standards of and is certified/accredited by the 
National Instimte on Drag Abuse (NIDA). Laboratory quaUfications shaU 
be furnished to FMC's Project Manager or FMC's designated contact on a 
yearly basis or on demand. AU samples shaU be coUected, sealed and 
transported according to the chain-of-custody protocol as defined by NIDA. 
Unless otherwise bound by existing laws, statutes or agreements, testing 
shaU include, as a minimmn, the foUowing types and aUowable levels of 
substances. 

SUBSTANCE 
Amphetamines 
Alkaloids, Opiates (Heroine, 
Morphine, Codeine) 
Benzoylegonine (Cocaine) 
Phencyclidine (PCP. Angel Dust) 
Cannabinoids (THC, Marijuana) 

EMIT 

1000 

300 
300 
25 
50 

GC-MS LEVEL 
(nanoerams/ml) 

500 

300 
300 
25 
15 

C. CONTRACTOR shaU insure tiiat aU CONTRACT WORKERS assigned 
to an FMC project or site read and sign a copy of Exhibit B, which confirms 
tiiat CONTRACTOR'S substance abuse poUcy appUes to aU work 
pofoimed on an FMC site or while on FMC related business and which 
provides notice of FMC's right to conduct or to have conducted searches in 
accordance with these Guidelines. A copy of the completed and signed 
statement must be on fUe with CONTRACTOR prior to assignment of 
such Woricers, except as provided in Paragraph.B.2. 

D. Violation of any of the provisions of these Guidelines is strictiy prohibited 
and wiU be proper cause for administrative action by FMC, up to and 
including termination of this contract and removal and barring of the 
CONTRACTOR from FMC property. 

E. Prior to the commencement of work, CONTRACTOR shaU place on file 
with FMC's Project Manager or FMC's designated contact its Substance 



Abuse PoUcy and written procedures for the implementation and 
administration of that poUcy. 

END OF TEXT 



EXHmrTA 

WORKER PREASSIGNMENT SUBSTANCE TEST CERTIFICATION 

WORKER NAME DATE: 

SOCIAL SECURITY NUMBER EMPLOYER 

DATE SAMPLE TAKEN 

NAME OF TESTING LABORATORY: 

TEST UTILIZED FOR SCREEN 

SCREEN TEST RESULTS: 

CONFIRMATORY TEST UTILIZED:. 

CONFIRMATORY TEST RESULTS: 

I HEREBY CERTIFY THE ABOVE TEST RESULTS TO BE CORRECT TO THE BEST 
OF MY KNOWLEDGE. 

EMPLOYER'S NAME: 

BY: 

NAME (PRINTED): 

TITLE: 

DATE: 

VERIFIED BY: PRIME CONTRACTOR NAME: 

BY: 

NAME (PRINTED):. 

TITLE: . 

DATE: 



EXmBFTB 

ACKNOWLEDGEMENT AND POLICY STATEMENT 

I hereby acknowledge that I have received a copy of my Employer's substance abuse 
poUcy. I have read this poUcy, I understand its provisions and requirements, and I agree to 
submit to all of its provisions and requirements duiing my FMC assignment includmg 
provisions related to substance abuse testing. I fuUy understand that compUance with this 
policy is a condition of my being aUowed to enter and/or remain working on FMC property 
or on FMC related business. 

I also acknowledge that access to any FMC woric location, plant site, project site, offices or 
vehicles is conditional on FMC's right to search the entrant's personal property and effects 
and vehicle for iUegal and/or unauthorized substances, contraband and drag paraphemaUa. 

Ulegal substances as defined by federal and state law and by my employer's substance 
abuse poUcy include, but are not limited to, marijuana and hashish, cocaine, heroin, opium, 
haUucinogens, synthetic and designer drags, alcohoUc or other intoxicating substances, 
pan^hemaUa, and depressants or stimulants not prescribed by a Ucensed physician for 
current personal treatment 

Worker Signature: 

Worker Name (Printed). 

DATE: ^WORKER SOCIAL SECURITY NUMBER. 

EMPLOYEE BY: 

VERIFIED BY: SIGNATURE 

NAME (PRINTED). 

TTTLE: 

COMPANY NAME: 
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Scope 
This policy applies to all general contractors, self-employed contractors, subcontractors (general or self-employed) 
working on construction, maintenance^pair major renovadon, turnarounds, or specialty services, in or around 
process equipment, laboratories, pipelines, terminals and utilities. 

NOTE: This policy does not apply to contractors providing incidental services, ie: janitorial work, food and drink 
services, or delivery personnel. 

PURPOSE: 
Increase contractor involvement for effective management to minimize occurrences of adverse effects, such as 
process upsets, incidents, injury, environmental in:q)act or property loss for contractor and FMC employees. 

POUCY: 
All FMC plant, federal, and state regulations must be followed by contractor employees. Contractor supervisors are 
responsible to assure their employees work in a safe maimer and that their actions do not cause injury to themselves, 
their co-workers, or FMC employees. It is necessary that all contractors who perform work on FMC property adhere 
to the following rules: 

I. Standard dress for all process areas of the plant include: (For more information, refer to FMC policy SAF-
GEN-844) 
A. FuU-Iength pants wom over the tops of the shoes. (No holes) 
B. Long-sleeve shirt orjacket, with sleeves rolled down. (No holes) 
C. Hard hat (ANSI approved - class "B") in good condition. 
D. Safety glasses widi permanentiy affixed side shields. Shaded lenses or shade adjusting lenses are 

prohibited indoors. 
E. Goggles are to be in each employees possession at all times in the process areas and used as 

conditions and jobs require. 
F. Safety toed shoes Oeather) which cover the ankle, have slip resistant soles, and heels over two 

inches in diameter. (Rubber boots may be required for specific jobs) 
G. Proper re^iraUH'in tbe designated areas or when potential exposures require it (See FMC policy 

SAF-GEN-865) 
It is the responsibility ofthe contractor management to provide personal protective equipment necessary to 

assure safe operation to his/her employees. If such equipment is borrowed from FMC, the 
coaUaBbat must retum it to FMC in its proper condition. 

NOTE: tt is die contractor enqtloyers responsibflity to provide the necessary medical exam, 
pnfanonaiy function testing, respirator fit test, and training reqmred, for each of thdr 
employees before perfonning work at FMC 

n. The contractor enq)Ioyer is responsible to maintain adherence to FMC requirements of Substance Abuse 
testing. Confined Space training (SAF-GEN-862), Respiratory Protection (SAF-GEN-842), Hair, Beards, 
Mustache, and Sideburns (SAF-GEN-843), Mmimum Dress Standards (SAF-GEN-844), and aU other 
policies applicable to the type and location of work being perforoied. 
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m . Contractor employees must check in and out of the designated stations as they enter or leave FMC property. 
An identification badge will be issued to each employee upon completion of the Contractor Prelinunary 
Checklist (SAF-GEN-852-B). It will be the employees responsibility to wear die badge in plain sight while 
on FMC property and his/her responsibility to retum it to the contractor supervisor who will retum the 
badge to FMC. 

rv . Parking is provided near the west entrance to the plant for all contractor employees. Contractor employees 
are to park in this designated area only. 

V. FMC reserves the right to inspect all vehicles, packages, lunchboxes, etc. tqran exiting FMC property. Such 
inspections will be conducted on a random basis. 

VI. Drinking water is to be obtained fix>m the designated sources only. Do not drink water from hoses or 
unmarked spigots, etc. All drinking water sources are marked "potable water" or "drinking water", or may 
be from a drinking fountain or water bottie station. 

v n . Contactor employees w^o operate equipment must be trained in the safe operation and certification of such 
training must be maintained by the contractor management No FMC equipment or equipment owned or 
leased by the contractor shall be operated without the proper traiiung. 

v m . Contractor supervision will confine their eiiq>loyees to designated work areas only. 

DC Intoxicants, controlled substances, firearms, ammunition, explosives, and cameras are not permitted on 
FMC plant property. 

X. Smoking is not allowed in any FMC vehicle or building. Smoking is not permitted anytime in areas 
designated "NO SMOKING". 



«MC 
Pocatello, Idaho 

SAFETY POLICY 

CONTRACTOR SAFETY 

SAF.GEN-852 

Issue Date: 01/22/96 
Supersedes 2.7.2 
No: 1/83 
Date: 
Page 3 of 3 

XI. Specific instructions and FMC policies require proper shut down and Lockout/Tagout before any work is to 
be performed on equipment (Refer to the Lockout/Tagout procedures) 

xn . Hre fighting equipment will be used for its intended purpose only. 

XnL Persoimel will not ride on any eqiupment except in the passenger seat or inside the bed or body of the 
vehicle. Riding on tailgates, fenders, bumpers, sitting on sideboards of trucks, or riding in the buckets of 
loaders is strictiy prohibited. 

XIV. No persons shaU ride on any hook or material being hoisted by material handling equipment 

XV. Practical jokes or horesplay is prohibited on company property. 
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SCOPE 

The piupose of this poUcy is to estabUsh standards to protect employees' safety and health and 
comply with Federal Occupational Safety and Health Administration Regulations pertaining to 
the wearing of respiratory protective devices. 
I. HAIR 

A. Employees working in locations which present a hair catching or fire hazard must 
maintain their hair close to their head or body. 

B. CompUance with this poUcy does not require the hair to be cut It does require 
that the hair be wom so that exposure to moving equipment or flame is lindted. 

C. The use of a hair net or tuckiag the hair under the safety hat (must not render 
safety hat ineffective) wiU, in most cases, permit compUance with this instraction. 

n. BEARDS, MUSTACHES, AND SIDEBURNS 

A. It is the poUcy of FMC-PocateUo to comply with paragraph (e), (5), and (i), 
Section 1910.134 ofthe Federal Occupational Safety and Health Regulations, 
pertaining to the wearing of respiratory protection. 

B. No employee wiU be permitted to woric in an atmosphere which requires the 
wearing of a respiratoiy protective device unless a good seal can be obtained 
against facial skin. 

1. Beards shaU not be permitted by any employee or contractor at this 
faciUty. AU employees and contractors wiU have to be clean shaven. 
(Contractors or visitors entering the plant may maintain facial hair 
depending on task and location (refer to SAF-GEN-842) 

2. Mustaches must be trimmed so they do not interfere with the seal of the 
respirator. 

3. Sideburns must be trunmed so they do not interfere with the seal of the 
respirator. 

C. Contractors or visitors entering the plant may maintain facial hair depending on 
tiie task and location. (Refer to SAF-GEN-842). 
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SCOPE 
It is the poUcy at the FMC plant for reasons of safety, to require aU employees entering the plant 
process areas to abide by minimum dress and personal protective equipment rules required by 
this and other plant safety manual standards. 

DEFINmONS: 
Process Areas: The area east of and including the stores-maintenance biulding, and south of the 
phosphorus spur track. 
Non-Process Areas: The area west of the stores and maintenance buUding north of the 
phosphorus spur track, and east of the plant parking lot This includes aU office buildings, the 
changerooms. and laboratoiy buUding. (See exceptions below) 

I. REQUIREMENTS (whUe working or waUdng tiirough process areas): 
A. FuU-length pants to be wom over the top of the shoe. (No holes in clothing) 
B. Long-sleeve shirt orjacket, with sleeves wom down. (No holes in clothing) 

1. Special jobs may require such protection as Aluminized suits, refer to P4 
Minimum Mandatory Standards (SAF-GEN-829). 

C. Approved ANSI Qass B hard hat in good condition, not cracked or contacted by 
chemicals, etc. It should be properly adjusted when wom for best protection. It 
must be replaced at least every five (5) years or sooner as necessary. The oitiy 
exceptions to this are Stores, Maintenance Shop, Bench Areas, Panelboard 
Rooms, BoUer-house, cabs of mobUe equipment and traveling to and from 
women's changehouse and foreman's changehouse. However, they shaU be used 
any time a task involves overhead hoisting. 

D. Approved safety glasses with permanent side shields and/or goggles. 
1. Special jobs may require face shields for added protection, refer to Eye 

and Face Protection poUcy (SAF-GEN-841). 
E. Proper respirator in the designated area or when potential exposure requires it 

(See Respiratory Protection PoUcy SAF-GEN-865). 
F. Proper gloves 

1. Short cloth back, leather palm gloves are permitted in non-process and 
process areas where no phosphorus risks exist and on tours. 

2. Long gauntiet (neoprene or leather-front and back) gloves are required for 
work being performed in the fumace biulding, phos dock, secondaty 
condenser, or when any woric is performed where phosphorus exposure 
risks exists. 

3. Special protective gloves may be required for other jobs such as welding, 
chemical woik, or electrical woric, etc. 

G. Proper shoes: 
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Shoes or boots made of leather, which cover the ankle, have sUp resistant 
soles, safety toes, and heels over two inches in diameter should be wom 
whUe working in any process area in the plant Safety toed shoes shaU be 
required after July 1,1995 for aU process areas. 
Specific jobs may require special safety protection such as rabber boots. 

NOTE: Rubber covers for visitors shoes on tours wiU be provided at the 
gatehouse if needed, as weU as other PPE. Light weight, wind-breaker 
type jackets are only aUowed for visitor use. 

The laboratory does require safety glasses, goggles, or face shield and 
gloves (when necessary) plus long-sleeve shirts, pants, but not the safety 
toed shoes. 
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SCOPE 
General plant safety rules should compose'the code of conduct expected of all employees. They frequentiy will refer 
to more detailed policies and procedures contained in the plant electroiuc document control system. 

L GENERAL SAFETY RULES: 
Below are listed examples of general plant safety rules. 

A. Report any woik connected injuriesTiUnesses. near misses or hazardous situations occurring in the 
plant, no matter how minor, as soon as practicable*, but before leaving the plant The procedure 
for reporting is as follows: (^Except in cases where the injury renders the employee unconscious 
or disabled, "as soon as practicabie" means immediately following administration of primary first 
aid). 
1. If possible, report the injury to your shift manager and reqittst pomission to report to the 

dispensary or to the gusd in the gate house for medical attention. 
2. If your shift manager is not available, ensure your job responsibilities are properiy 

covered before reporting to the dispensary or to the guard on du^. Repon to your shift 
manago- as soon as possible after receiving medical attention, but no later than departure 
from the plant 

3. Any eiiq)lo]we injured at dw plant who after reporting i t requires medical attention once 
they have left the plant must contact the guard on duty for assistance in obtaining the 
proper medical attention. (Refer to the Incident Response Plan Section 5.0 or your shift 

. manager). 
B. An approved safety hat must be wom at all times on coiiq>any property except in ofiice areas 

enclosed with four walls and a roof; the Stores and Maintenance building, ttw Boiler House. Panel 
Board rooms., the Change House, area west of the Stnes and Maintenance building north of the 
Phosphorus Spur Track, and east of die plant parking lot Hard hats need not be wom in the cabs 
of mobile equipment vrfiile walking from the Main Office complex to the I%osphorus department 
ofGices, (v firom the in-plant paridng area to the Main Office complex. In addition, hard hats must 
be worn immediately outside aU Mobile shop doors, unless it is absolutely inqxjssibie to wear a hat 
inside machinoy coiiq>artment during maintenance/service activities v b m head space is 
restricted. While performing work in the Mobile Shop bench area, hard hats will not be required. 
All other areas indde the shop, hard hals are required except ixdien it is not feasible while bending 
over tx working inside OT under machinery while actually perfonning woric 

C. ftimay^ protection in die form of safety glasses with side shields must be wom in all stores. 
mnMeaance and electrical shops, tool rooms, labs, and all otiier process areas, excluding control 
looms. OAer excqitions are traveling between office buildings, change rooms, and coming to and 
from employee parkmg lot 
Eye protection in the form of safety goggles, face shields, fiill £ace respirators, welding hoods, 
sandblasting hoods, etc. and other related details will be in accordance to safety policy SAF-GEN-
841. Eye and Face Protection. 

D. Approved respiratoiy protection must be wom in those areas so labeled and is required to be on-
person in all process areas. 

E. Each employee shall wear additional personal protective equipment as instructed by his/her shift 
manager or dictated by departmental safety policies. 

F. No employee shall operate any equipment other than that necessary to perform his assigned duties. 
G. Danger tags, caution tags, and lockout/tagout tags shaH be used according to Lockout/Tagout 

procedures. 
H. Personnel will not ride on any equipment except in a passenger seat or on die inside of the bed or 

body of a truck equipped witii sideboards. Standing in the bed. on tailgates, fenders, bumpers 
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and/or sitting on sideboards, tailgates, fenders, bumpers or riding in the buckets of front-end 
loaders is strictiy prohibited. Two persons in the cab of a single seated machine (i.e. front-end 
loaders, forklifts, etc.) will be allowed for training purposes only. 

I. No employee shall ride on any conveyw, hook, sling, load, or material being transported. 
J. Excavations and hazardous woric areas shall be provided with waming signs and properly erected 

barricades. 
K. Each enqiloyee shall maintain good housekeeping in his/her assigned woric area. 
L. Each employee shall conqily with all regulatory signs posted within the company i^iperty. 

Creation or replacement of all safety signs shall be in accordance with SAF-GEN-816. 
M. Only ladders that are in safe condition are to be used. All ladders being used must have had 

cunent inspection as outlined in the plant ladder safety policy. 
N. Unsafe conditioiis should be reported immediately to your shift manage. 
O. Fire fighting equipment shall be used for fire fighting only unless otiierwise authorized by your 

shift manager. When it is necessary to use an item of fire fitting equipment such use shall be 
immediately reported to your shift managCT. Do not go to the scene of a fire unless you have direct 
responsibility there. 

P. The speed limit on plant streets is 9.5 miles per hour or as posted or in drawing SKDJB. There is 
specified speed limits for slag haul units operating on haul roads. 

Q. No unauthorized person should ever stan or shutdown a piece of equipment without first having 
received permission from the shift mam^er of that department in which woik is being done. 

R, Proper tools are to be used wdien performing any job. All tools used are to be in safe condition. 
Defective tools are to be tagged, marked "defective" and retumed to an appropriate location. 

S. Restroom facilities are provided throughout the plant and they are to be used without exceptioiL 
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PURPOSE: 
The Phosphorus >4nnmum Mandatory Standards (P4MMS) set the base level standards 
and establish consisteacy tfarou^out the Group when working with or around elemental 
phosphorus. P4 MMS are not intended to restrict or Hmit each plant from developing 
more stringent standards as appropriate to thdr particular process. 

SCOPE: 
These standards apply to all CPG locations producing, consuming or otherwise handling 
elemental phosphorus. 

ArrnTTNTABn.rrv-
The safety and heahh of all employees is the hidiest priority objective for all FMC 
locations. Every enqjloyee is responsible for Ms/her own safety and that of his faiow 
employee. Hei'she must know and follow all safety niles and procedures "w^ch apply to 
the plant, the area and the tasks he/she perfenns. Responsifaifity for personal safety goes 
beyond foflowing established safety rules. Each employee must tlmiV through each task 
before doing them and establish additional safety procedures spedfic to the circumstances. 

Supervision and management are responable for overall safety performance and for 
training en^loyess both in establish^ safety rules and procedires and for establishing 
h i ^ standards which rdnforce these ptin^les. 

I POLICY: 
A. Personal Protective Equipment: 

Personal protective equipment (PPE) is intended to protect employees 
from phosphorus "v^en woridng in an area ofbiA potential exposure or 
v^^ea performing tasks which have ^onifi.-ant potential for phosphorus 
exposure. PPE must be in good physical conition and must be wom as 
designed in order to be effective. PPE provides protection from direct 
contact with phosphorus for a limited time (10 to 20 seconds). Therefore, 
it is inq)eralive that a source of water is available in the immediate area. 
Acceptable water sources inchide safety tub, safety shower, or a charged 
water hose. 

1. Approved aluminized short coat and pants (or aluminized bib 
overalls and coat). Approved aluminized gear is Steel Grip 
AGLl 136-30CAA and AGL8440G Aluminized Glass or 
Aluminized Carbon Ke\dar. Aluminum gear must overlap at least 
6" on coat and pants and pants must be wom over the boots with at 
least 4" overlap. Pants should not be so long as to drag on the 
ground. 

2. Safetv hard hat Chaad ontional"i 
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Polycarbonate fitil fece shield (hood optional) 

Safety passes (or chemical goggles) 

Loose fitting gauntiet ty-pe (4" miniimTTn skirt) gloves of rubber or 
leather construction. They should be loose fitting so they can be 
shmg oS. Short wrist length gloves are not permitted nor are 
leather gloves witii cloth back. Gloves of longer skirt length may 
be used where the ^jplication is appropriate. 

Rubber or non-porous treated leather boots extending above the 
ankle. The objective is to prevent phosohonis fiom entering the 
boot. 

B. Line Breaking and/or Entering Phosphoms Equipment: 
An phosphorus and phosphorus rdated eqitipment in phosphorus 
processing areas wiU be considered as phosphorus lines -wbea maintenance 
sadloT entering is required. Phosphorus equipment shall indude but not be 
limited to: 
* Phossy water lines 
* P4 jacket water 
* P4 burners 
* Slurry lines (PocateUo) 
* P4fines 
* Add finnace vessels 
* Steam lines 
* Centrifiige Product Lines: 

Steam Trace Heating Lines (Pocatello) 
Inert gas connections to fomace feed chutes and dectrode seak 
(Pocatdlo) 
Fumace PRVs (Pocatdlo) 
Add lines between P4 fiimace and storage tanks 
Add tanks 

* Condensate retum lines 
* CO fines 

CO2, mtrogen, natural gas, inert gas air connections to P4 vessels 
or Unes 

* P4 cars/container (non-routine) 
Water supply lines that connect to P4 or phossy water lines 
AU equipment downstream of P4 fiimaces (Pocatdlo) 
P4 spiU containment systems 
Chlorine supply to reactor 
Tasks oerformed on the fiimace olatfocms/roofs (Pocatdlo) which 
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use of a tapping jacket, a face shidd, and a suitable water supply. 
These tasks include, but are not fimited to: packing electrode seals, 
changing feed chute insulators, rodding feed chutes, rodding the off
take, and inserting blanks in the feed chutes. 

Exceptions shaH not be given tmder any circumstances to the 
"asterisked" items. 

C. 

1. Personal protective equipment, checklists, safety watch - who's 
only fimction is to provide safety protection, pre-work planning 
sessions, and work permits applicable to P4 lines shall also be 
qjpHcable to all equipment noted above. Exceptions to these 
standards will be allowed when a more detailed procedure is written 
to protect against the presence of P4 in the equipment Any line, 
vessd or eqmpment that may potentially contain phosphorus is 
presumed to contain phosphorus until supervision ensures that 
procedures are in place and qualified personnd ensure that it is firee 
ofphosphorus. 

2. Appropriate personal protective equipment shall be wom until 
qualified personnd con^lete aU the required reviews and sign off 
that all procedures have been completed, to render the equipment 
fi"ee from phosphorus. 

3. In non-P* areas, the risk is considered very minimal, and these 
procedures are not mandatory. However, the possToility of P* 
presence dtiring line or yessd opening shall be periodically 
reviewed in these non-P4 areas. 

4. When it can be determined that the possToility ofphosphorus is 
extremdy unlikdy, a general procedure may be written for fine 
opening/entering to cover these requirements. 

5. Whenever practical, backflow prevention devices shoitid be 
installed on utifity and process lines going to the PA areas. 

Training: 
Each plant location shall devdop a training program (induding an annual 
audh system) for those tasks assodated with demental phosphorus 
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handlmg. All operations, maintenance and other impacted personnd will 
recdve initial training and subsequent annual refi-esher training. 

1. Training programs at a TninTrmnn shafl include a plan, a standard of 
acceptable performance, a record keeping system to document 
qualifications and plans for refiresher training. 

2. Personnel are forecast (budgeted) to condua and receive the 
training. Instmctors should be sdected on previous^ developed 
criteria to ensure excellence. 

Engineering Standards: 
Materials of construction, equipment sdection, febrications, and testing of 
phosphorus process piping and processing equipment siiaH meet indvidual 
plant Enginegjng Srandard qxyciiirations. Ihi^^sedficationswillbe 
reviewed as appropriate for appficability and consistency during subsequent 
P4MMS reviews. 

Drills: 
1. Each plant shall have a mininnim of four simulated phosphorus 

emergency drills per year. These should indude the use of 
equqmient to contain the emergency and should cover both day 
s l ^ and back shifts and should occur on each unit to mzdmize 
response eiqjosure. Newly assigned persoimd will be trained on 
drifls before assuming fiiE job responsibifity. 

2. A conqjlete emergency plan incorporating adequate alarm and 
communication ^sterns shall be in place. 

Marking of Dangerous Areas (pennanent and temporary): 
Each plant must dearly identify those areas which are hazardous and 
require P4MMS protective clothing and entty restrictions. The areas are to 
be deariy marked (as hazardous pho^horus areas which reqinre minimum 
protective dothing) and entry restricted to autiiorized personnel only. 

Identification of Phosphoms Lines: 
All lines containing phosphorus, slurry, or phosty water are to be 
permanentiy identified according to individual plant standards and 
applicable regulatory requirements. 

Flange and Pump Seal Covers. Flange Gaskets: 
1. Flange covers - All lines used spedfically for handling elemental 

ohosohorus and sliurv are tq have effective flanze covers. Flange 
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covers for fines carrying phossy water win be used in high 
exposure/risk areas as determined fay each plant. 

Flange gaskets - Individual plants shafl foflow tiidr respective 
Engineering Standards for appropriate flange easket appUcation. 
For reference: Pocatdlo Engineering Standards spedfy Lamons 
ayle WR, chlorocarb spiral wound gaskets witii 316L centering 
ring meeting AP 601 for afl phosphorus, centrifiige product, slud<'e 
siuEty, and hot phossy water lines. Gariock fahi^ard 3400 ring ~ ' 
^kets , 1/16" tiiick meeting ANSI B16:21 shafl be used on cold 
phossy water line Sanges. P* car^container gaskets shafl match 
ongmal mamifecturer spedfications. 

3. P«S9 seal covers-Afl pho^hotus, phossy water and shmy pumps 
^ d i have seals in exposed locations ^.e., not contained within a 
pit or tank) are to have effective covers. 

Phosphorus Loading/Unloading 
-̂ The P4 InadTnĝ TnlnT̂ ffing area shafl be cleariy defined and be 

restricted to autiiorized personnd only. 

2. Posonal protective equ^jment must be wom in the area at afl times 
during tiie heating, loadig, and unloading process. 

3. Safety tufas and a water dduge system must be in place, properiy 
inaintained and tested on a routine basis. 

4. Two means of ̂ ress from tiie P4 cars are required witii a safety tufa 
ateach^ess. 

5. A safety watch witii a charged water supply must be present'wdien 
anyone is on top of a phosphorus car operating valves, connecting 
or dsconnecting fines. Alternatively, in fieuofa safety observer, an 
observation system may be used which must include: remote video 
monitoring, remote operated dduge system, remote audio 
conmiunications, and remote alarm activation witii a rescue plan. 
The remote systems must be stafed during any valve operation or 
fine breaking activity on tiie top of a P4 car. This altemative may 
only be used for a dosed loop unloading system under normal 
operating conditions. (Unplugging or burning open a P* standpipe 
requires arihfr<>nce to Standard 11). 
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The heating cycle ofthe car must be controUed according to 
mHTviHTial plant <;faT̂HarH prn<~>v̂T7T-a The procedure must address 
the potential of overheating a car wiiich can cause expansion ofthe 
pho^horus into the vaivii^ and piping on top ofthe car. 

The water overflow gooseneck must be directed aw^ from the 
work area. 

No instrument ^lould be forced into aP4 car, but must drop on its 
own. Iffordblyremovii^ that instrument ever becomes necessaty, 
a deflector must be available to protect the operator. 

Any tmu-stial problems must be reported to supervision before 
additional work is done on the car. 

10. Appficable DOT R^ulations wifl be foflowed for loading and 
unloading P4 cars. 

11. Plants which load and/or trnToaH Pho^horus tHaTi develop a 
loadingAmloacSng system with procedures wiiich meet tiie 
foflowing ciiteiia: 
a) Manages the potential hazards of phosphine accumulation 

and e^xjsure to persoimel and equipment duiing the heating 
and loading/unloading process. 

b) HJimirtatfis phossy water spillage from the top of P4 cars 
during the ]f> t̂̂ rn^m}nin^ma proccss. 

c) Requires backflushing of the phosphorus standpipe prior to 
dis(»nnecting the line from the car. These must be postive 
incfication that the backflush has occurred 

Safetv Showers and Tabs: 
1. An effective safety shower and safety tub or deluge system shall be 

provided in phosphorus hanrTlTng areas and at potential exposure 
sites. 

2. Safety tufas wifl fae provided at the faumer levd and at phosphorus 
loading/unloading areas. 

3. Alarms wifl be provided for mbs and showers in remote areas 
unless an approved alternate procedure for communications is used. 

Phosphorus Line Unplugging: 
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and/or shidge prior to opening it If a fine plugged with phosphorus does 
have to be opened, the foUowing rrm'rrmvm standards apply v/bea ttying to 
free the phi^ed section: 
1. A documented pre-planning session with appropriate operators, 

mechanics and sapernsaty personnd must be hdd for tiie 
unphigging of any fine phKged with P4, exc^t for routine jobs 
where a detailed procedure exists (such as P4 dip tubes at the 
Lawrence P2S5 plant). 

2. Afl standard phosphorus protective equipment is to be used during 
the in^hi^ing wcnk. 

3. The area aroimd the unplugging work is to be isolated with 
barricade tape with appropriate tags and/or waming agns in place. 

4. Standby personnd shafl be available with charged water hose with 
pressure and flow adequate for the exposure. 

5. The job is to be arranged so that the deared P4 can be safdy 
controUed wiien it leaves the fine 

L. Line Pnrge Procednres: 
Eadi plant wifl have a phosphorus fine purge procedure and checkfist or 
Hazardous Work Pennit -w^ch verifies the fine is open and depressurized 
Utifity Lines Connected to Phosphorus lines: 
1. No fine windi ties into a P4, shiny, phossy water orjacket water 

fine wifl be broken open winle under pressure. 

2. Whenever practical, backflow prevention devices fball fae instafled 
on utility and process fines winch tie into P4, shnty, phossy water, 
and jacket water fines. 

Each location must have a procedure for proper use, inspection and 
replacement of back fiow prevention devices. 

Afl utifity fines connected to phosphorus fines shafl be treated as a 
P4 containing fine regardless of baick fiow prevention device 
^pficatioas. 



Pocaieilo. Idaho 

Pieoaredby: DaaL-
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M. Inspection of Phosphoms Lines: 
1. Afl plants must have an inspection and testing program for 

phosphorus fines to verify stractural integrity. 

2. Spedal emphasis is to be given to elbows and tees. 

N. Communications: 
1. Afl OSHA or MSHA recordable phosphorus bums with initial 

investigation results must be reported to the Manufecturing 
Direaor and the C3*G Corporate Safety Manager. In addition, near 
misses with the potential to have caused aP^bum as wefl as injuries 
resulting in actual bums should be communicated to the appropriate 
internal and extemal P4 consumers and users in a timdy manner. In 
accordance witii plant poficty, the above occurrences must also 
initiate the near miss or acddent investigation process. 

2. Effective communications wifl be estabfished between plants 
handling phosphorus. C^ommimications indude: 
a) Phosphoras bums wifl be reviewed as appropriate by plant 

personnd during the anntial PERT conference. 
b) Additions or improvements necessary in the Mmimum 

Mandatoty Fhospliorus Standards. 
c) Significant plant inddences. 
d) Operating and maintenance safety improvements (induding 

pUoting studies). 
e) Changes in safety procedures (manuals). 
f) Design engineering criteria. 
g> Advances in state ofthe art technology 
h) Revisions in phosphorus hit-qt̂ 'ma procedures. 

3. In-plant communications shafl be estabfished to disseminate 
necessaty information to affected employees. 

4. The Tninimtim phosphorus safety standards must be reviewed at 
least evety two years or more frequentiy as required. 
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Appendix H 

Estimation of Percolation Rates through the Pond 8E 
Proposed Cap Design 

1 INTRODUCTION 

The Closure Pan for the Precipitator Slurry Storage Surface Impoundment Pond 8E, located at 

the Astaris Idaho, LLC (Astaris) Pocatello, Idaho, facility proposes an altemative RCRA cap in 

lieu of the EPA-recommended guidance cap (or RCRA guidance cap). The purpose of this study 

is to evaluate the equivalency of the proposed RCRA cap, as shown in Figure H-1, to the RCRA 

guidance cap illustrated in Figure H-2. 

To evaluate the performance of the proposed RCRA cap, percolation rates through the bottom of 

the cap were estimated using the Hydrologic Evaluation of Landfill Performance (HELP) 

computer program (EPA, 1994a and 1994b). The HELP program's Versions 1, 2, and 3 were 

developed by the U.S. Army Corps of Engineers Waterways Experiment Station (WES), 

Vicksburg, Mississippi, for the U.S. EPA. HELP is a quasi two-dimensional hydrologic model 

which performs water balance analyses to predict water movement through landfills and other 

solid waste containment facilities. The program uses empirical equations to estimate 

evapotranspiration rate, surface mnoff, surface storage, snowmelt, lateral subsurface drainage, 

soil moisture storage, and infiltration from climatological, soil, and design specification data. 

The simulations described in this document were performed using the most current HELP 

program. Version 3, (EPA, 1994a and 1994b). The input data and the results of the preliminaty 

simulations, as well as the performance evaluation of the proposed Pond 8E RCRA cap, are 

described in the following sections. 

Pond 8E Closure Plan H-1 
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2 PROPOSED RCRA CAP DESIGN 

The Pond 8E proposed RCRA cap design is schematically shown in Figure H-1. It consists of: 

Twelve inches of topsoil 

18 inches of slag 

12 inches of coarse sand 

Geofabric filter 

0.2-inch geonet (drainage layer) 

40-mil high density polyethylene (HDPE) geomembrane 

0.17-inch geosynthetic clay liner (GCL). 

3 INPUT DATA 

3.1 Climatological Data 

Climatological data for the HELP program consists of daily rainfall, temperature, and solar 

radiation data, in addition to general climate data such as average annual wind speed and average 

quarterly relative humidity. Daily rainfall and minimum and maximum temperature readings 

recorded at the Pocatello Municipal Airport (National Weather Service Station No. 24156) for 

the years 1948 through 1991 were obtained from the National Climatic Center in Asheville, 

North Carolina. The mean annual precipitation for the 44-year record is 11.4 inches. The daily 

temperature values used in the model were the average of the daily minimum and maximum 

temperature readings. The daily solar radiation data were synthetically generated using 

parameters for the Pocatello area in the HELP database. The general climatological data were set 

equal to the HELP default values for the Pocatello area. A list of these data is presented in 

Table H-1. 
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TABLE H-1 
GENERAL CLIMATOLOGICAL DATA 

Maximum Leaf Area 

Start of Growth Season (Julian Date) 

End of Growth Season (Julian Date) 

Average Annual Wind Speed (mph) 

Average First Quarter Relative Humidity 

Average Second Quarter Relative Hunudity 

Average Third Quarter Relative Humidity 

Average Fourth Quarter Relative Humidity 

1.00 

132 

275 

10.20 

70.00 % 

52.00 % 

43.00 % 

65.00 % 

3.2 Soil Characteristics 

The proposed HELP model RCRA cap consists of six layers; the geofabric filter (Figure H-1) 

was not incorporated in the model, because it does not influence flow through the cap. The soil 

parameters considered for each layer are presented in Table H-2. The porosity, field capacity, 

and wilting point values for each of the layers were initially set to HELP default values 

appUcable to comparable soil materials, as described on page 30, Table H-4 of The Hydrologic 

Evaluation of Landfill Performance (HELP) Model, User's Guide for Version 3, by the EPA 

(EPA, 1994a). Where applicable, conservative values were applied to hydraulic conductivities 

(i.e., leading to higher percolation rates through the cap) when choosing between the HELP 

default value and the manufacturer's design specifications: 

• Topsoil: The hydrauUc conductivity of the topsoil was set conservatively at 
9.35 X 10"̂  cm/s, which is approximately twice the HELP default value for sand-
silt mixtures, as indicated on Table 4 of EPA's HELP Model User's Guide for 
Version 3 (EPA, 1994a). 
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Slag: The hydraulic conductivity of the slag was determined from the cmshed 
slag particle size distribution. A commonly accepted relationship between 
saturated hydraulic conductivity and particle size was reported by R.A. Freeze and 
J.A. Cheny (Freeze and Cheny, 1979), stating: 

K = Ad 10 

where K = hydraulic conductivity, 

dio = grain size diameter, whereby 10% of the soil particles are finer 

A (empirical constant) = 1, when djo is expressed in units of mm and AT in cm/s 

TABLE H-2 
SOIL CHARACTERISTICS 

T ,ayer 

Topsoil 

Slag 

Coarse 
Sand 

Greonet 

1 HDPE 

GCL 

Layer Type 

Vertical 
Percolation 

Vertical 
Percolation 

Vertical 
Percolation 

Lateral 
Drainage 

Geomembrane 
Liner 

Barrier Liner 

Thickness 
(inches) 

12 

24 

6 

0.2 

0.04 

0.17 

Total 
Porosity 

0.473 

0.375 

0417 

0.85 

-

0.75 

Field 
Capacity 

0.222 

0.055 

0.045 

0.01 

-

0.747 

Wilting 
Point 

0.105 

0.02 

0.018 

0.005 

-

0.4 

Saturated Hydraulic 
Conductivity (cm/s) 

9.35 X 10-̂  

0.01 -1 

0.01 

:o 

2 X 10'^ 

3 X 10" - 3 X 10-* 
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For djo = 1 mm, the estimated hydraulic conductivity of the slag is 1 cm/s. To detemune the 

sensitivity of the solution to this parameter, a value of 0.01 cm/s was also considered. 

• Coarse Sand: Based on particle size distribution of the material, the coarse sand 
hydraulic conductivity was set equal to the HELP default value of 0.01 m/s. This 
value is consistent with the hydraulic conductivity/particle size relationship 
indicated above. 

• Geonet: The thickness and transmissivity of the geonet at 10,000 psf compressive 
stress are reported in the manufacturer's specifications as 0.2 inches and 
0.002 m^/s, respectively. These values correspond to a saturated hydraulic 
conductivity of 40 cm/s. To provide some measure of conservatism, the geonet 
hydraulic conductivity in the HELP model was set to 10 cm/s. 

• HDPE Geomembrane: The hydraulic conductivity of the HDPE was set equal to 
2 X 10'̂ ^ cm/s, as specified in the manufacturer's specifications. This value is also 
an order of magnitude larger than the HELP default value for HDPE. For 
sensitivity analysis, the quality of the HDPE membrane and its placement were 
allowed to vaty from good to poor. 

• Geosynthetic Clay Liner (GCL) : The hydraulic conductivity of the GCL was set 
equal to the HELP default value of a bentonite mat (3 x 10"' cm/s). This value is 
also approximately equal to the average of the values reported in the 
manufacturers' specifications. For sensitivity analysis, a value higher by an order 
of magnitude, i.e. 3 x 10"̂  cm/s, was also considered. 

Other assumptions used to develop the model include the following: 

• To maxinuze percolation rates, no surface ranoff was assumed. 

• The evaporative depth was set to 24 inches, which is consistent with the proposed 
value used in the Pond 8S closure cap HELP simulation rans (Appendix F of 
FMC, 1998). 

• Initial conditions were set to steady state conditions, as determined by the HELP 
program. 

• The drainage length of the cap was conservatively set to 400 feet. 
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4 RESULTS AND DISCUSSION 

4.1 Proposed RCRA Cap Design 

To evaluate the performance of the proposed RCRA cap, a series of HELP simulations were 

performed based on the climatological and soil data presented in Sections 3.1 and 3.2. The 

results of these simulations are outlined in Table H-3. 

TABLE H-3 
AVERAGE ANNUAL WATER BUDGET FOR THE PROPOSED RCRA GAP 

(MEAN ANNUAL PREciprrATioN is 11.4 INCHES) 

Simulation 

la 

2a 

3a 

4a 

5a 

6a 

K of Slag 
(cm/s) 

1 

1 

1 

1 

0.01 

0.01 

K of GCL 
(cm/s) 

3 X 10-9 

3 X 10-9 

3 X 10-8 

3 X 10-8 

3 X 10-9 

3 X 10-8 

HDPE 
Membrane 
Quality '̂̂  

Good 

Poor 

Good 

Poor 

Good 

Poor 

Runoff 
(cm/s) 

0 

0 

0 

0 

0 

0 

Evapo
transpiration 

(in./yr) 

8.04 

8.04 

8.04 

8.04 

6.12 

6.12 

Drainage 
(in./yr) 

3.35 

3.35 

3.35 

3.35 

5.27 

5.27 

Percolation 
Rate(̂ > 
(in./yr) 

2 X 10-5 

3 X 10-5 

3 X 10-5 

4 X 10-5 

2 X 10-5 

4 X 10-5 

"̂  "Good" corresponds to a defect density of 3 per acre and a "Good" membrane placement quality. 'Toor" 
corresponds to a defect density of 10 per acre and a "Poor" membrane placement quality 
(page 34, EPA, 1994b). 

^̂  These percolation rates are essentially zero. They are included in this table solely for the relative comparison of the 
different HELP simulations. 

Table H-3 shows that for all the scenarios considered, essentially no water percolates through the 

proposed RCRA cap. For a slag hydraulic conductivity of 1 cm/sec (simulations la through 4a), 

the evapotranspiration from the topsoil and slag layers is 8.04 in/yr, while the lateral drainage 

through the geonet is 3.35 in/yr. In these four simulations, the permeability of the HDPE and 

GCL is sufficiently low such that all the water entering the cap is either lost to evapotranspiration 
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F:VPnd8E CP\2001 CP & ResponsesVAppendixVAppen HVAppen R D o c 

H-6 



Appendix H - Estimation of Percolation Rates through the Pond 8E Proposed Cap Design 

(70% of mean annual precipitation) or is laterally drained at the geonet (30%). SUghtiy higher 

values are observed when the quality of the HDPE membrane is lower and/or the hydrauUc 

conductivity of the GCL is higher. These values, however, remain essentially equal to zero. 

For a slag hydraulic conductivity of 0.01 cm/sec (simulations 5a and 6a), only the two extreme 

conditions ("good" quality geomembrane, 3 x 10'̂  cm/s GCL and "poor" quality geomembrane, 3 

X 10"̂  cm/s GCL) were considered. As with simulations la to 4a, the percolation rate increases 

slightly when the quality of the HDPE geomembrane is lower and the hydraulic conductivity of 

the GCL is higher, yet they remain essentially equal to zero. Furthermore, the evapotranspiration 

rate in simulations 5a and 6a (54% of mean annual precipitation) is slightly lower than the 

evapotranspiration rate used for simulations la through 4a, while the lateral drainage through the 

geonet (46%) is slightly higher. This decrease in the evapotranspiration rate is due to a lower 

evaporation coefficient which is directly related to the hydraulic conductivity of the soil, as 

express in Equation 9 on page 16 of EPA's HELP Model, Engineering Documentation for 

Version 3 (EPA, 1994b). 

For comparison, the performance of the RCRA guidance cap (Figure H-2) was evaluated under 

similar conditions to those examined in Table H-3 (Simulations la through 4a) for the proposed 

cap. The results of these simulations are presented in Table H-4. The conclusions drawn are 

presented in Section 5 of this publication. 
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TABLE H-4 
AVERAGE ANNUAL WATER BUDGET FOR THE RCRA GUIDANCE CAP 

(MEAN ANNUAL PRECiprrATiON is 11.4 INCHES) 

Simulation 

lb 

2b 

3b 

4b 

K of Clay 
Liner (cm/s) 

1 X 10-"̂  

1 X 10-"̂  

1x10-6 

1x10-6 

HDPE 
Membrane 
Quality '̂̂  

Good 

Poor 

Good 

Poor 

Runoff 
(cm/s) 

0 

0 

0 

0 

Evapo
transpiration 
Rate (in./yr) 

11.23 

11.23 

11.23 

11.23 

Drainage 
(in./yr) 

.17 

.17 

.17 

.17 

Percolation 
Rate® 
(in./yr) 

8 X 10-5 

8x10-4 

3x10-4 

4 X 10-3 

'̂̂  "Good" corresponds to a defect density of 3 per acre and a "Good" membrane placement quality. "Poor" 
corresponds to a defect density of 10 per acre and a "Poor" membrane placement quality (page 34, EPA, 
1994b). 

® These percolation rates are essentially zero. They are included in this table solely for the relative comparison of 
the different HELP simulations. 

Table H-4 indicates that for all simulations considered, essentially no water percolates through 

the RCRA guidance cap. A comparison of the infiltration rates through the proposed RCRA and 

RCRA guidance caps are shown in Table H-5. Note that the RCRA guidance cap percolation 

rates are approximately one order of magnitude higher than the percolation rates of the proposed 

RCRA cap. Furthermore, the evapotranspiration rate from the topsoil cover of the RCRA 

guidance cap is higher than the evapotranspiration from the topsoil and slag of the proposed 

RCRA cap, while the drainage rate through the RCRA guidance cap gravel layer is lower than 

the drainage from the geonet. These differences can be attributed to differences in the soil 

characteristics. 
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Appendix H - Estimation of Percolation Rates through the Pond 8E Proposed Cap Design 

TABLE H-5 
PERCOLATION RATES THROUGH THE PROPOSED RCRA AND RCRA GUIDANCE CAPS 

Proposed RCRA Cap 

Simulation 

la 

2a 

3a 

4a 

K of GCL 
(cm/s) 

3 X 10-9 

3 X 10-9 

3 X 10-8 

3 X 10-8 

HDPE 
Membrane 
Quality '̂̂  

Good 

Poor 

Good 

Poor 

Percolation 
Rate® 
(in./yr) 

2 X 10-5 

3x 10-5 

3 X 10-5 

4 X 10-5 

RCRA Guidance Cap 

Simulation 

lb 

2b 

3b 

4b 

K of Clay 
Liner 
(cm/s) 

1 X 10-"̂  

1 X 10-"̂  

1x10-6 

1 X 10-6 

HDPE 
Membrane 
Quality '̂̂  

Good 

Poor 

Good 

Poor 

Percolation 
Rate® 
(in./yr) 

8 X 10-5 

8x10-4 

3x10-4 

4 X 10-3 

'̂̂  "Good" corresponds to a defect density of 3 per acre and a "Good" membrane placement quality. "Poor" 
corresponds to a defect density of 10 per acre and a "Poor" membrane placement quality (page 34, EPA, 
1994b). 

^̂ ' These percolation rates are essentially zero. They are included in this table solely for the relative comparison 
of the different HELP simulations. 

S SUMMARY 

To evaluate the performance of the proposed RCRA cap, water budget analyses were performed 

using HELP Version 3. These simulations suggest that practically no water percolates through 

the proposed cap. Sensitivity analyses for differences in HDPE geomembrane quality and GCL 

hydraulic conductivity indicate that slightly higher percolation rates are obtained when the 

quality of the HDPE geomembrane deteriorates and/or the GCL hydraulic conductivity increases. 

However, the estimated percolation rates are essentially equal to zero. The HELP simulations 

suggest that the proposed RCRA cap should have lower percolation rates than those estimated for 

the RCRA guidance cap. 
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Vegetated Cover 

Topsoil with Vegetated Cover 
(12 inches) 

Crushed Slag 
(18 inches) 

Coarse Sand (12 inches) 

Geofabric Filter (160N Mirafi) 
Geonet Drainage Layer 

Synthetic Membrane (40 mil) 
Geosynthetic Clay Liner (GCL) 

Figure H-1 
Proposed RCRA Design Cap 
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Vegetated Cover 

Top Soil Layer (2 feet) 

Geofabric Filter (140 N MIRAFI) 

Granular Layer 
(sand, pea gravel, 1 foot) 

Synthetic Membrane (20 mil) 

\l/ \^ xl/ 

Compacted Clay Layer ( 2 feet) 

Figure H-2 
RCRA Guidance Cap 
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Actachaenc I, Page 2 
PMC Corporation. Pocatello, Idaho 

HELP Simulation IA 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL V7ERSI0N 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C: \ HELP3 \ POCATEL. D4 
C:\HELP3\POCATEL.D7 
C:\HELP3\POCATEL.D13 
C:\HELP3\POCATEL.Dl1 
C:\HELP3\RUN1A.Dl0 
C:\HELP3\RUN1B.OUT 

TIME: 17:48 DATE: 4/ 9/1996 

TITLE: Pocatello 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 1 2 . 0 0 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1297 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.935000018000E-03 CM/SEC 

LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

24.00 INCHES 
0.3750 VOL/VOL 
0.0550 VOL/VOL 
0.0200 VOL/VOL 
0.0459 VOL/VOL 

1.00000000000 CM/SEC 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 6.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0816 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 

LAYER 4 

file:///HELP3
file://C:/HELP3/POCATEL.D13
file:///HELP3
file:///HELP3
file:///RUN1A
file:///HELP3
file:///RUN1B
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THC Corporation, P o c a t e l l o . Idaho 

HELP Simulation IA 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

= 0 .20 INCHES THICKNESS = 
POROSITY = 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 
SLOPE 
DRAINAGE LENGTH = 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0119 VOL/VOL 

10.0000000000 
5.00 PERCENT 

400.0 FEET 

m 
CM/SEC 

LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

= 0.04 INCHES 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.199999999000E-11 CM/SEC 
= 1.00 HOLES/ACRE 
= 3.00 HOLES/ACRE 
= 3 - GOOD 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

= 0.17 INCHES THICKNESS = 
POROSITY = 
FIELD CAPACITY = 
WILTING POINT = 
INITIAL SOIL WATER CONTENT = 

0.7500 VOL/VOL 
0.7470 VOL/VOL 
0.4000 VOL/VOL 
0.7500 VOL/VOL 

EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 
m 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA AI.LOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PUVNE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

82 
0 
3 
24 
1 
10 
1 
0 
3 
3 
0 

80 
0 
200 
0 
999 
176 
500 
057 
279 
336 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

EVnVPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
AV ÊRAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIV7E HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AV/ERAGE 4TH QUARTER RELATIVE HUMIDITY 

1 00 
132 
275 

10 
70 
52 
43 
65 

.20 

.00 

.00 
00 
.00 

MPH 
% 
« 
% 
% 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

1.07 0 . 8 7 1 .17 1.15 1 .31 1 .01 
• 
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FHC Corporation, Pocatello, Idaho 

HELP Simulation IA 

0 . 5 0 0 . 6 1 0.72 0 . 8 6 1.09 1.02 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2 3 . 8 0 
7 1 . 2 0 

2 9 . 5 0 
6 8 . 9 0 

3 5 . 5 0 
5 9 . 2 0 

4 4 . 6 0 
4 8 . 1 0 

54.00 
35.20 

62 .50 
2 6 . 5 0 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

STATION LATITUDE = 4 2 . 5 5 DEGREES 

ANNUAL TOTALS FOR YEAR 48 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.50 

0.000 

10.397 

3.1276 

0.000024 

0.0012 

-0.024 

3.279 

3.254 

0.057 

0.057 

0.0000 

CU. FEET 

156816.062 

0.000 

120767.789 

36329.785 

0.284 

-281.502 

38085.086 

37803.184 

662.409 

662.409 

0.101 

PERCENT 

100.00 

0.00 

77.01 

23.17 

0.00 

-0.18 

0.42 

0.42 

0.00 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.08 

0.000 

6.147 

3.2154 

0.000024 

0.0012 

-0.282 

3.254 

3.029 

0.057 

0.000 

0.0000 

CU. FEET 

105473.289 

0.000 

71403.844 

37350.250 

0.281 

-3281.134 

37803.184 

35184.457 

662.409 

0.000 

0.050 

PERCENT 

100.00 

0.00 

67.70 

35.41 

0.00 

-3.11 

0.63 

0.00 

0.00 
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HELP Simulat ion IA 

ANNUAL TOTALS FOR YEAR 50 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.65 

0.000 

7.714 

3.9296 

0.000024 

0.0015 

0.006 

3.029 

3.035 

0.000 

0.000 

0.0000 

CU. FEET 

135326.437 

0.000 

89605.375 

45646.230 

0.278 

74.513 

35184.457 

35258.969 

0.000 

0.000 

0.037 

PERCENT 

100.00 

0.00 

66.21 

33.73 

0.00 

0.06 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVS. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.28 

0.000 

5.194 

2.2161 

0.000023 

0.0009 

0.870 

3.035 

3.871 

0.000 

0.034 

0.0000 

CU. FEET 

96180.500 

0.000 

60328.328 

25742.379 

0.273 

10109.488 

35258.969 

44970.793 

0.000 

397.665 

0.032 

PERCENT 

100.00 

0.00 

62.72 

26.76 

0.00 

10.51 

0.00 

0.41 

0.00 

# 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCHES 

8.55 

0.000 

7.543 

1.2176 

0.000024 

0.0005 

-0.211 

3.871 

CU. FEET 

99316.812 

0.000 

87623.898 

14143.220 

0.278 

-2450.588 

44970.793 

PERCENT 

100.00 

0.00 

88.23 

14.24 

0.00 

-2.47 

# 
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FMC Corporat ion, Pocate l lo , Idaho 

HELP Simulation IA 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

3.654 

0.034 

0.040 

0.0000 

42447.586 

397.665 

470.283 

0.005 

0.40 

0.47 

0.00 

ANNUAL TOTALS FOR YEAR 53 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OP LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.22 

0.000 

6.678 

3.2770 

0.000024 

0.0013 

-0.735 

3.654 

2.959 

0.040 

0.000 

0.0000 

CU. FEET 

107099.547 

0.000 

77576.805 

38065.840 

0.280 

-8543.380 

42447.586 

34374.492 

470.283 

0.000 

0.003 

PERCENT 

100.00 

0.00 

72.43 

35.54 

0.00 

-7.98 

0.44 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 54 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

AKNOAL WATER BUDGET BALANCE 

INCHES 

8.57 

0.000 

5.861 

2.6144 

0.000023 

0.0010 

0.094 

2.959 

3.053 

0.000 

0.000 

0.0000 

CU. FEET 

99549.164 

0.000 

68087.148 

30369.000 

0.270 

1092.686 

34374.492 

35467.176 

0.000 

0.000 

0.057 

PERCENT 

100.00 

0.00 

68.40 

30.51 

0.00 

1.10 

0.00 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

ANNUAL TOTALS FOR YEAR 

INCHES 

9.04 

0.000 

55 

CU. FEET 

105008.648 

0.000 

PERCENT 

100.00 

0.00 



Attachment 1, Page 7 
mc Corporation, Pocatello, Idaho 

HELP Simulation IA 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC ./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

6.555 

1.7124 

0.000024 

0.0007 

0.773 

3.053 

3.826 

0-000 

0.000 

0.0000 

76140.023 

19891.684 

0.275 

8976.611 

35467.176 

44443.789 

0.000 

0.000 

0.061 

72.51 

18.94 

0.00 

8.55 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 56 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

NCHES 

8.59 

0.000 

6.811 

2.5296 

0.000024 

0.0010 

-0.750 

3.826 

3.076 

0.000 

0.000 

0.0000 

CU. FEET 

99781.445 

0.000 

79110.812 

29383.764 

0.274 

-8713.409 

44443.789 

35730.379 

0.000 

0.000 

0.000 

PERCENT 

100.00 

0.00 

79.28 

29.45 

0.00 

-8.73 

0.00 

0.00 

0.00 

• 

t 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.94 

0.000 

7.427 

3.3412 

0.000024 

0.0013 

0.172 

3.076 

3.248 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

86273.023 

38811.746 

0.274 

1993.994 

35730.379 

37724.371 

0.000 

0.000 

0.053 

PERCHJT 

100.00 

0.00 

67.89 

30.54 

0.00 

1.57 

0.00 

0.00 

0.00 

§ 
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ANNUAL TOTALS FOR YEAR 58 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.25 

0.000 

5.581 

3.6159 

0.000024 

0.0014 

0.053 

3.248 

3.300 

0.000 

0.000 

0.0000 

CU. FEET 

107448.031 

0.000 

64833.344 

42002.836 

0.278 

611.524 

37724.371 

38335.895 

0.000 

3.659 

0.054 

PERCENT 

100.00 

0.00 

60.34 

39.09 

0.00 

0.57 

o;oo 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 59 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM liAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

7.25 

0.000 

4.786 

2.3307 

0.000023 

0.0009 

0.133 

3.300 

3.020 

0.000 

0.413 

0.0003 

CU. FEET 

84216.016 

0.000 

55597.363 

27073.555 

0.270 

1541.178 

38335.895 

35081.059 

3.659 

4799.674 

3.644 

PERCENT 

100.00 

0.00 

66.02 

32.15 

0.00 

1.83 

0.00 

5.70 

0.00 

ANNUAL TOTALS FOR YEAR 60 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCHES 

9.20 

0.000 

7.713 

1.9500 

0.000023 

0.0008 

-0.463 

3.020 

CU. FEET 

106867.211 

0.000 

89598.828 

22651.127 

0.272 

-5383.060 

35081.059 

PERCENT 

100.00 

0.00 

83.84 

21.20 

0.00 

-5.04 
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SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

2.970 

0.413 

0.000 

0.0000 

34497.672 

4799.674 

0.000 

0.044 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 61 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.58 

0.000 

7.342 

4.0548 

0.000024 

0.0016 

0.183 

2.970 

3.153 

0.000 

0.000 

0.0000 

CU. FEET 

134513.344 

0.000 

85288.180 

47100.719 

0.284 

2124.106 

34497.672 

36621.781 

o.poo 

0.000 

0.049 

PERCENT 

100.00 

0.00 

63.40 

35.02 

0.00 

1.58 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH liAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

NCHES 

10.02 

0.000 

7.625 

2.5983 

0.000023 

0.0010 

-0.203 

3.153 

2.950 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

88567.078 

30181.678 

0.271 

-2356.667 

36621.781 

34265.113 

0.000 

0.000 

-0.011 

PERCENT 

100.00 

0.00 

76.09 

25.93 

0.00 

-2.02 

0.00 

0.00 

0.00 

# 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.15 

0.000 

63 

PRECIPITATION 

RUNOFF 

CU. FEET PERCENT 

1 8 7 5 9 8 . 4 3 7 1 0 0 . 0 0 

0 . 0 0 0 0 . 0 0 
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m EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVS. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE -

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.058 

5.4821 

0.000024 

0.0021 

0.610 

2.950 

3.182 

0.000 

0.378 

0.0000 

116831.211 

63680.035 

0.279 

7086.943 

34265.113 

36962.906 

0.000 

4389.149 

-0.025 

62.28 

33.94 

0.00 

3.78 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 64 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

NCHES 

11.67 

0.000 

8.017 

2.2485 

0.000024 

0.0009 

1.404 

3.182 

4.940 

0.378 

0.024 

0.0000 

CU.. FEET 

135558.719 

0.000 

93130.016 

26118.746 

0.275 

16309.676 

36962.906 

57377.730 

4389.149 

284.002 

0.007 

PERCENT 

100.00 

0.00 

68.70 

19.27 

0.00 

12.03 

3.24 

0.21 

0.00 

ANNUAL TOTALS FOR YEAR 65 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.05 

0.000 

8.008 

3.2533 

0.000024 

0.0013 

-1.211 

4.940 

3.194 

0.024 

0.559 

0.0000 

CU. FEET 

116740.812 

0.000 

93021.789 

37790.520 

0.273 

-14071.778 

57377.730 

37102.414 

284.002 

6487.542 

0.014 

PERCENT 

100.00 

0.00 

79.68 

32.37 

0.00 

-12.05 

0.24 

5.56 

0.00 



Attachment 1, Page IX 
FMC Corporation, Pocatello, Idaho 
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ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

5.34 

0.000 

4.286 

1.7674 

0.000023 

0.0007 

-0.713 

3.194 

3.016 

0.559 

0.023 

0.0000 

CU. FEET 

62029.461 

0.000 

49783.461 

20530.051 

0.266 

-8284.348 

37102.414 

35033.133 

6487.542 

272.477 

0.029 

PERCENT 

100.00 

0.00 

80.26 

33.10 

0.00 

-13.36 

10.46 

0.44 

0.00 

ANNUAL TOTALS FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.43 

0.000 

7.927 

3.2496 

0.000024 

0.0013 

0.253 

3.016 

3.221 

0.023 

0.072 

0.0000 

CU. FEET 

132770.906 

0.000 

92081.914 

37747.000 

0.279 

2941.716 

35033.133 

37414.937 

272.477 

832.387 

-0.006 

PERCENT 

100.00 

0.00 

69.35 

28.43 

0.00 

2.22 

0.21 

0.63 

0.00 

• 

• 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

14.08 

0.000 

9.960 

4.0274 

0.000024 

0.0015 

0.092 

CU. FEET 

163553.344 

0.000 

115699.992 

46782.141 

0.282 

1070.851 

PERCENT 

100.00 

0.00 

70.74 

28.60 

0.00 

0.65 
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SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

3.221 

3.289 

0.072 

0.096 

0.0000 

37414.937 

38207.305 

832.387 

1110.870 

0.071 

0.51 

0.63 

0.00 

ANNUAL TOTALS FOR YEAR 69 

PRECIPITATION 

RUNOFF 

EVn^POTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL MATER BUDGET BALANCE 

INCHES 

9.04 

0.000 

7.136 

1.7555 

0.000023 

0.0007 

0.149 

3.289 

3.533 

0.096 

0.000 

0.0000 

CU. FEET 

105008.664 

0.000 

82891.547 

20391.643 

0.272 

1725.222 

38207.305 

41043.398 

1110.870 

0.000 

-0.020 

,PERCENT 

100.00 

0.00 

78.94 

19.42 

0.00 

1.64 

1.06 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.27 

0.000. 

8.945 

4.6973 

0.000024 

0.0018 

-0.373 

3.533 

3.161 

0.000 

0.000 

0.0000 

CU. FEET 

154144.391 

0.000 

103910.609 

54563.832 

0.281 

-4330.413 

41043.398 

36712.984 

0.000 

0.000 

0.082 

PERCENT 

100.00 

0.00 

67.41 

35.40 

0.00 

-2.81 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.83 

71 

PRECIPITATION 

CU. FEET PERCENT 

195497.344 100.00 
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RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

11.649 

4.2170 

0.000024 

0.0016 

0.964 

3.161 

3.759 

0.000 

0.365 

0.0000 

0.000 

135318.891 

48984.270 

0.281 

11193.859 

36712.984 

43667.203 

0.000 

4239.640 

0.041 

0.00 

69.22 

25.06 

0.00 

5.73 

0.00 

2.17 

0.00 

ANNUAL TOTALS FOR YEAR 72 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC ./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

12.95 

0.000 

9.058 

3.7784 

0.000024 

0.0015 

0.114 

3.759 

4.028 

0.365 

0.210 

0.0000 

CU. FEET 

150427.281 

0.000 

105215.289 

43390.461 

0.281 

1321.249 

43667.203 

46786.051 

4239.640 

2442.042 

0.000 

PERCENT 

100.00 

0.00 

69.94 

29.18 

0.00 

0.88 

2.82 

1.62 

0.00 

• 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER- 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.66 

0.000 

10.747 

3.7627 

0.000024 

0.0015 

-0.849 

4.028 

3.164 

0.210 

0.224 

0.0000 

CU. FEET 

158674.625 

0.000 

124831.797 

43708.027 

0.284 

-9865.578 

46786.051 

36756.117 

2442.042 

2606.396 

0.092 

PERCENT 

100.00 

0.00 

78.67 

27.55 

0.00 

-6.22 

1.54 

1.64 

0.00 
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ANNUAL TOTALS FOR YEAR 74 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.62 

0.000 

7.688 

3.0637 

0.000024 

0.0012 

-0.131 

3.164 

3.142 

0.224 

0.116 

0.0000 

CU. FEET 

123361.961 

0.000 

89299.375 

35587.785 

0.280 

-1525.507 

36756.117 

36492.355 

2606.396 

1344.650 

0.030 

PERCENT 

100.00 

0.00 

72.39 

28.85 

0.00 

-1.24 

2.11 

1.09 

0.00 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.49 

0.000 

9.381 

4.3117 

0.000024 

0.0017 

-0.203 

3.142 

3.054 

0.116 

0.010 

0.0000 

CU. FEET 

156699.859 

0.000 

108974.234 

50084.453 

0.281 

-2359.135 

36492.355 

35477.871 

1344.650 

116.160 

0.029 

PERCENT 

100.00 

O.OO 

69.54 

31.96 

0.00 

-1.51 

0.86 

0.07 

0.00 

ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

11.26 

0.000 

8.492 

3.0259 

0.000024 

0.0012 

-0.268 

CU. FEET 

130796.141 

0.000 

98646.477 

35148.477 

0.276 

-3115.189 

PERCENT 

100.00 

0.00 

75.42 

26.87 

0.00 

-2.38 



SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

Attachment 1, Page 15 
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3.054 

2.796 

0.010 

0.000 

0.0100 

35477.871 

32478.844 

116.160 

0.000 

116.097 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 77 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.87 

0.000 

5.575 

2.7265 

0.000023 

0.0010 

0.569 

2.796 

3.365 

0.000 

0.000 

0.0000 

CU. FEET 

103033.945 

0.000 

64756.516 

31671.551 

0.272 

6605.580 

32478.844 

39084.422 

0.000 

0.000 

0.022 

PERCENT 

100.00 

0.00 

62.85 

30.74 

0.00 

6.41 

0.00 

0.00 

0.00 

« 

ANNUAL TOTALS FOR YEAR 78 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.35 

0.000 

7.470 

2.7876 

0.000024 

0.0011 

0.093 

3.365 

3.426 

0.000 

0.031 

0.0000 

CU. FEET 

120225.625 

0.000 

86767.906 

32381.211 

0.277 

1076.191 

39084.422 

39798.746 

0.000 

361.870 

0.041 

PERCENT 

100.00 

0.00 

72.17 

26.93 

0.00 

0.90 

0.00 

0.30 

0.00 

PRECIPITATION 

ANNUAL TOTALS FOR YEAR 

INCHES 

8.80 

79 

CU. FEET 

102220.828 

PERCENT 

100.00 
# 



Attachment 1. Page 16 
FHC Corpora t ion , Poca t e l l o . Idaho 

HELP Simulation IA 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

6.922 

2.1943 

0.000023 

0.0008 

0.317 

3.426 

3.141 

0.031 

0.000 

0.0000 

0.000 

80411.594 

25489.102 

0.269 

-3680.156 

39798.746 

36480.461 

361.870 

0.000 

0.014 

0.00 

78.66 

24.94 

0.00 

-3.60 

0.35 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 80 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.27 

0.000 

12.522 

4.8650 

0.000024 

0.0019 

-0.118 

3.141 

3.023 

0.000 

0.000 

0.0000 

CU. FEET 

200608.375 

0.000 

145461.016 

56511.805 

0.282 

-1364.914 

36480.461 

35115.547 

0.000 

0.000 

0.180 

PERCENT 

100.00 

0.00 

72.51 

28.17 

0.00 

-0.68 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 81 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

14.17 

0.000 

8.452 

4.1651 

0.000024 

0.0016 

1.553 

3.023 

3.824 

0.000 

0.751 

0.0000 

CU. FEET 

164598.766 

0.000 

98182.523 

48381.582 

0.275 

18034.334 

35115.547 

44421.801 

0.000 

8728.079 

0.049 

PERCENT 

100.00 

0.00 

59.65 

29.39 

0.00 

10.96 

0.00 

5.30 

0.00 



Attachment X, Page X7 
FMC Corporation. Pocatello. Idaho 

HELP Simulation IA 

ANNUAL TOTALS FOR YEAR 82 

PRECIPITATION ! 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.72 

0.000 

13.462 

4:3829 

0.000024 

0.0017 

-0.125 

3.824 

4.424 

0.751 

0.027 

0.0000 

CU. FEET 

205835.578 

0.000 

156376.469 

50911.203 

0.281 

-1452.418 

44421.801 

51385.434 

8728.079 

312.028 

0.048 

.PERCENT 

100.00 

0.00 

75.97 

24.73 

0.00 

-0.71 

4.24 

0.15 

0.00 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

20.33 

0.000 

12.914 

5.8542 

0.000024 

0.0023 

1.562 

4.424 

5.178 

0.027 

0.834 

0.0000 

CU. FEET 

236153.391 

0.000 

150011.937 

68002.680 

0.283 

18138.430 

51385.434 

60152.031 

312.028 

9683.859 

0.066 

PERCENT 

•100.00 

0.00 

63.52 

28.80 

0.00 

7.68 

0.13 

4.10 

0.00 

• 

* 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

INCHES 

13.20 

0.000 

10.183 

6.0260 

0.000025 

0.0023 

CU. FEET 

153331.281 

0.000 

118283.031 

69998.461 

0.289 

PERCENT 

100.00 

0.00 

77.14 

45.65 

0.00 

« 



Attachment 1. Page 18 
FMC Corporation. Pocate l lo , Idaho 

HELP Simulation XA 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3.009 

5.178 

3.003 

0.834 

0.000 

0.0000 

-34950.633 

60152.031 

34885.258 

9683.859 

0.000 

0.137 

-22.79 

6.32 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 85 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.81 

0.000 

7.623 

2.0172 

0.000023 

0.0008 

2.170 

3.003 

3.424 

0.000 

1.749 

0.0000 

CU. FEET 

137185.000 

0.000 

88547.945 

23431.365 

0.271 

25205.424 

34885.258 

39770.766 

0.000 

20319.918 

-0.008 

PERCENT 

100.00 

0.00 

64.55 

17.08 

0.00 

18.37 

0.00 

14.81 

0.00 

ANNUAL TOTALS FOR YEAR 86 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM lAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

12.43 

0.000 

8.663 

5.9902 

0.000025 

0.0023 

-2.223 

3.424 

2.950 

1.749 

0.000 

0.0000 

CU. FEET 

144386.953 

0.000 

100629.453 

69582.234 

0.286 

-25825.133 

39770.766 

34265.551 

20319.918 

0.000 

0.113 

PERCENT 

100.00 

0.00 

69.69 

48.19 

0.00 

-17.89 

14.07 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

87 

CU. FEET PERCENT 



A t t a c h m e n t 1 , P a g e X9 
FMC C o r p o r a t i o n . P o c a t e l l o , I d a h o 

HELP S i m u l a t i o n XA 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

10.23 

0.000 

6.530 

3.1823 

0.000023 

0.0012 

0.518 

2.950 

2.981 

0.000 

0.487 

0.0000 

118831.742 

0.000 

75847.383 

36965.297 

0.272 

6018.713 

34265.551 

34632.070 

0.000 

5652.193 

0.079 

100.00 

0.00 

63.83 

31.11 

0.00 

5.06 

0.00 

4.76 

0.00 

ANNUAL TOTALS FOR YEAR 88 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC . /LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

7.92 

0.000 

5.139 

2.4936 

0.000024 

0.0010 

0.287 

2.981 

3.053 

0.487 

0.702 

0.0000 

CU. FEET 

91998.758 

0.000 

59699.016 

28965.646 

0.274 

3333.804 

34632.070 

35466.199 

5652.193 

8151.869 

0.015 

PERCENT 

100.00 

0.00 

64.89 

31.48 

0.00 

3.62 

6.14 

8.86 

0.00 

# 

ANNUAL TOTALS FOR YEAR 89 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED- FROM LAYER 4 

PERC. /LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR • 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.53 

0.000 

7.772 

2.5869 

0.000024 

0.0010 

-0.829 

3.053 

2.926 

0.702 

0.000 

0.0000 

CU. FEET 

110700.531 

0.000 

90276.023 

30048.965 

0.274 

-9624.775 

35466.199 

33993.293 

8151.869 

0.000 

0.047 

PERCENT 

100.00 

0.00 

81.55 

27.14 

0.00 

-8.69 

7.36 

0.00 

0.00 # 



Attachment X, Page 20 
FMC Corporation, P o c a t e l l o , Idaho 

HELP SimuXation XA 

ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.15 

0.000 

6.172 

3.1270 

0.000024 

0.0012 

0.851 

2.926 

2.960 

0.000 

0.818 

0.0000 

CU. FEET 

117902.430 

0.000 

71697.695 

36322.730 

0.276 

9881.720 

33993.293 

34378.164 

0.000 

9496.847 

0.006 

PERCENT 

100.00 

0.00 

60.81 

30.81 

0.00 

8.38 

0.00 

8.05 

0.00 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RUNOFF 

EVT^OTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

KVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

iNrwEs 

13.65 

0.000 

9.704 

4.7686 

0.000024 

0.0018 

-0.823 

2.960 

2.951 

0.818 

0.003 

0.0000 

CU. FEET 

158558.437 

0.000 

112720.250 

55392.090 

0.280 

-9554.222 

34378.164 

34284.258 

9496.847 

36.532 

0.040 

PERCENT 

100.00 

0.00 

71.09 

34.93 

0.00 

-6.03 

5.99 

0.02 

0.00 

AVERAGE 

PRECIPITATION 

TOTALS 

STD. DEVIATK 

MONTHLY 

3NS 

VALUES 

JAN/JUL 

1.09 
0.51 

0.64 
0.57 

IN INCHES 

FEB/AUG 

0.87 
0.60 

0.51 
0.70 

FOR YEARS 

MAR/SEP 

1.16 
0.72 

0.65 
0.76 

48 THROUGH 91 

APR/OCT 

1.16 
0.86 

0.76 
0.70 

MAY/NOV 

1.31 
1.09 

0.82 
0.63 

JUN/DEC 

1.00 
1.01 

0.72 
0.68 



Atcactanenc 1, Page 21 
FKC Corporation, Pocatello, Zdaho 

HELP Simulation lA 

RUNOFF 

TOTALS 0.000 
0.000 

STD. DEVIATIONS 0.000 
0.000 

EVAPOTRANSPIRATION 

TOTALS 0.559 
0.373 

STD. DEVIATIONS 0.189 
0.375 

0.000 
0.000 

0.000 
0.000 

0.890 
0.413 

0.287 
0.454 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 0.0804 
0.2013 

STD. DEVriATIONS 0.0704 
0.1300 

0.0676 
0.1720 

0.1510 
0.2376 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

TOTALS 0.OOOO 
0.0000 

STD. DEVIATIONS 0.0000 
0.0000 

AVERAGES OF MONTHLY 

DAILY AVERAGE HEAD ACROSS LAYER 

AVERAGES 0.0004 
0.0009 

STD. DEVIATIONS 0.0003 
0.0006 

AVERAGE ANNUAL TOTALS & (STD. 

PRECIPITATION 11 

RUNOFF 0 

EVAPOTRANSPIRATION 8 

LATERAL DRAINAGE COLLECTED 3 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 0 
LAYER 6 

AVERAGE HEAD ACROSS TOP 0 
OF LAYER 6 

CHANGE IN WATER STORAGE -0 

0.0000 
0.0000 

0.0000 
0.0000 

AVERAGED 

6 

0.0003 
0.0008 

0.0008 
0.0011 

0.000 
0.000 

0.000 
0.000 

1.305 
0.468 

0.573 
0.523 

0.2991 
0.1824 

0.3642 
0.1535 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.913 
0.460 

0.563 
0.432 

0.4388 
0.2610 

0.3071 
0.2163 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.902 
0.550 

0.599 
0.283 

0.4973 
0.4084 

0.2983 
0.2520 

0.0000 
0.0000 

0.0000 
0.0000 

DAILY HEADS (INCHES) 

0.0014 
0.0009 

0.0017 
0.0007 

0.0021 
0.0012 

0.0014 
0.0010 

DEVIATIONS) FOR YEARS 48 

INCHES 

39 ( 

000 ( 

042 ( 

35315 ( 

00002 ( 

001 ( 

.009 ( 

3.074) 

0.0000) 

2.1347) 

1.19338) 

0.00000) 

0.000) 

0.9115) 

0.0023 
0.0019 

0.0014 
0.0012 

THROUGH 

CU. FEET 

132261 

0 

93411 

38950 

0 

-103 

0.000 
0.000 

0.000 
0.000 

0.751 
0.457 

0.564 
0.200 

0.3857 
0.3592 

0.2026 
0.2031 

0.0000 
0.0000 

0.0000 
0.0000 

0.0018 
0.0016 

0.0010 
0.0009 

91 

PERCENT 

.4 100.00 

.00 

.54 

0.000 

70.626 

.164 29.44939 

.277 

.33 

0.00021 

-0.078 

# 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 

AVERAGE HEAD ACROSS LAYER 6 

48 THROUGH 

(INCHES) 

1 . 6 8 

0 . 0 0 0 

0 . 4 5 3 0 6 

0 . 0 0 0 0 0 0 

0 . 0 6 4 

91 

(CU. FT.) 

19514.879 

0.0000 

5262.70117 

0.00142 
# 



Attachment X, Page 22 
FMC Corporation, PocatelXo, Idaho 

HELP SimuXation IA 

SNOW WATER 2 . 1 0 24403.4062 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0.2558 

0.0576 

FINAL WATER STORAGE AT END OF YEAR 91 

LAYER 

1 

2 

3 

4 

5 

6 

SNOW WATER 

(INCHES) 

1.2620 

1.0478 

0.5116 

0.0025 

0.0000 

0.1275 

0.000 

(VOL/VOL) 

0.1052 

0.0437 

0.0853 

0.0127 

0.0000 

0.7500 



Attachment X, Page 23 
FMC Corporation PocateXXo, Idaho 

HELP Simulation 2A 

HYDROLOGIC EVALUATION OP LAHDFILL PEKFORMAHCE 
HELP MODEL VERSION 3.03 (31 DECEMBER X994) 

DEVELOPED BY EMVTROMMENTAL LABORATORY 
USAE WATERWAYS EXPERIMDIT STATION 

FOR USEPA RISK REDUCTION SISIIIEERING LABORATORY 

• 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA' FILE: 
OUTPUT DATA FI1£: 

C: VHELP3 V POCATEL. D4 
C:\HELP3\POCATEL.D7 
C: VHELP3 VPOCATEL. DX3 
C: VRELP3 V POCATEL. Dll 
C: VHELP3 \RUN2A. DXO 
C: \HELP3 \RUN2A. OUT 

mrrxAL MOISTURE CUMTLNT OF THE LAYERS AND SNOW HATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROCRAM. 

TYPE X - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

TBIOOICSS c X2.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = O.XOSO VOL/VOL 
INITIAL SOIL WATER CONTEMT = 0.X297 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.935000018000E-03 CH/SEC 

# 

TYPE X - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

24.00 INCHES 
0.3750 VOL/VOL 
0.0550 VOL/VOL 
0.0200 VOL/VOL 
0.0459 VOL/VOL 

l.OOOOOOOOOOO CM/SEC 

TYPE X - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER X 

THICKNESS •• 6.00 INCHES 
POROSITY = 0.4X70 VOL/VOL 
FIELD CAPACITY s 0.0450 VOL/VOL 
WILTING POINT = O.OXSO VOL/VOL 
INITIAL SOIL WATER CONTSIT => 0.08X6 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 

LAYER 4 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

•> 0.20 INCHES 
0.8500 VOL/VOL 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL HATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

0.0X00 VOL/VOL 
0.0050 VOL/VOL 
0.0XX9 VOL/VOL 

XO.OOOOOOOOOO 
5.00 PERCaiT 

400.0 FEET 

LAYER 5 # 

file://C:/HELP3/POCATEL.D7
file:///RUN2A
file:///HELP3
file:///RUN2A


Attachment X. Page 24 
FMC Corporation Pocatello. Idaho 

HELP Simulation 2A 

TYPE 4 - FLEXIBLE MEHBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

0.04 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTQIT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACQIENT QUALITY 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
O.OOOO VOL/VOL 
0.0000 VOL/VOL 

0.199999999000E-XX CM/SEC 
X.OO HOLES/ACRE 
XO.OO HOLES/ACRE 

4 - POOR 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER X7 

= 0.X7 INCHES 
0.7500 VOL/VOL 
0.7470 VOL/VOL 
0.4000 VOL/VOL 
0.7500 VOL/VOL 

0.300000003000E-08 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
m m A L WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMTr OF EVAPORATIVE STORAGE 
INITIAL SHOW WATER 
INITIAL MATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

82.80 
0.0 
3.200 
24.0 
X.999 

X0.X76 
X.500 
0.057 
3.279 
3.336 
0.00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX ° 1.00 
START OF GROWING SEASON (JULIAN DATE) = 132 
ENS OF GROWING SEASON (JULIAN OATE) « .275 
AVERAGE ANNUAL WIND SPEED ^ 10.20 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 70.00 t 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY s 52.00 % 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 43.00 t 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY o 65.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GSIStATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

X.07 
0.50 

0.87 
0.6X 

X.X7 
0.72 

X.X5 
0.86 

X.3X 
X.09 

X.Ol 
X.02 

NOTE: TSIPERATURE DATA WAS SYNTHETICALLY GQIERATED USING 
COEFFICIBITS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY TSSPERATURE (DEGREES FAHRatHETT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.80 
7X.20 

2 9 . 5 0 . 
6 8 . 9 0 

3 5 . 5 0 
5 9 . 2 0 

4 4 . 6 0 
4 8 . XO 

5 4 . 0 0 
3 5 . 2 0 

6 2 . 5 0 
2 6 . 6 0 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIQITS FOR POCATELLO IDAHO 

STATION LATITUDE 42.55 DEGREES 

ANNUAL TOTALS FOR YEAR 

INCHES 

X3.S0 PRECIPITATION 

CU. FEET PERCQJT 

X56816.062 1 0 0 . 0 0 



Attachment X. Page 25 
FMC Corporation PocateXXo. Idaho 

HELP Simulation 2A 

RUNOFF 

EVAPOTRANSPHUVTION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

0 . 0 0 0 

X0.397 

3.X276 

0 .0 00026 

0.00X2 

- 0 . 0 2 4 

3 .279 

3 .254 

0 .057 

0 .057 

0 . 0 0 0 0 

0 . 0 0 0 

X20767.789 ' 

3 6 3 2 9 . 7 7 3 

0 . 3 0 6 

- 2 8 1 . 9 0 2 

3 8 0 8 5 . 0 8 6 

37803.X84 

6 6 2 . 4 0 9 

6 6 2 . 4 0 9 

0 . 0 8 7 

0 . 0 0 

77.OX 

2 3 . 1 7 

(J.OO 

- 0 . 1 8 

0 . 4 2 

0 . 4 2 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. BEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT BID OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9 .08 

0 .000 

6.X47 

3 .2154 

0 .0 00026 

0.00X2 

- 0 . 2 8 2 

3 . 2 5 4 

3 . 0 2 9 

0 .0S7 

0 .000 

0 . 0 0 0 0 

CU. FEET 

X05473.289 

0 . 0 0 0 

7X403 .844 

37350 .2X9 

0 . 3 0 3 

-328X.X34 

37803 .X84 

35X84 .457 

6 6 2 . 4 0 9 

0 . 0 0 0 

0.06X 

PERCmT 

IOO.OO 

0 . 0 0 

6 7 . 7 0 

3 5 . 4 1 

0 . 0 0 

- 3 . XX 

0 . 6 3 

0 . 0 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 

.PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT QID OF YEAR 

ANNUAL WATER BUDGET BAL,ANC£ 

INCHES 

XX.65 

0 . 0 0 0 

7.7X4 

3 . 9 2 9 6 

0 .000026 

0.00X5 

0 . 0 0 6 

3 . 0 2 9 

3 . 0 3 5 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 0 0 0 

CU. FEET 

X3S326.437 

0 . 0 0 0 

8 9 6 0 5 . 3 7 5 

4 5 6 4 6 . 1 9 9 

0 . 3 0 6 

7 4 . 5 X 3 

35X84 .457 

3 5 2 5 8 . 9 6 9 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 3 8 

PERCniT 

1 0 0 . 0 0 

0 . 0 0 

6 6 . 2 1 

3 3 . 7 3 

0 . 0 0 

0 . 0 6 

0 . 0 0 

0 . 0 0 

0 . 0 0 

• 

# 

PRECIPITATION 

RUNOFF 

ANNUAL TOTALS FOR YEAR 

INCHES 

8.28 

0.000 

CU. FEET PERCENT 

96X80.500 100.00 

0.000 0.00 # 



Attachment X, Page 26 
FHC Corporation Pocatello, Idaho 

HELP Simulation 2A 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

5.X94 

2.2X6X 

0 .000025 

0 .0009 

0 .870 

3 . 0 3 5 

3.87X 

0 .000 

0 .034 

0 .0000 

6 0 3 2 S . 3 2 8 

2 5 7 4 2 . 3 5 9 

0 . 2 8 9 

1 0 X 0 9 . 4 8 8 

3 5 2 5 8 . 9 6 9 

4 4 9 7 0 . 7 9 3 

0 . 0 0 0 

3 9 7 . 6 6 5 

0 . 0 3 5 

6 2 . 7 2 

2 6 . 7 6 

0 . 0 0 

1 0 . 5 1 

0 . 0 0 

0.4X 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT DID OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH HATER AT QID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

8 .55 

0 .000 

7 . 5 4 3 

X.2176 

0 .000025 

0 .0005 

- 0 . 2 X 1 

3.87X 

3 .654 

O.034 

0 .040 

0 .0000 

CU. FEET 

9 9 3 1 6 . 8 X 2 

0 . 0 0 0 

8 7 6 2 3 . 8 9 8 

X4X43.2XX 

0 . 2 8 7 

- 2 4 5 0 . 5 8 8 

4 4 9 7 0 . 7 9 3 

4 2 4 4 7 . 5 8 6 

3 9 7 . 6 6 5 

4 7 0 . 2 8 3 

0 . 0 0 4 

PERCENT 

XOO.OO 

0 . 0 0 

8 8 . 2 3 

X4.24 

0 . 0 0 

- 2 . 4 7 

0 . 4 0 

0 . 4 7 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT SID OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH HATER AT B m OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

9 .22 

0 .000 

6 .678 

3 .2770 

0 . 000026 

0.00X3 

- 0 . 7 3 5 

3 .654 

2 . 9 5 9 

0 .040 

0 .000 

0 .0000 

CU. FEET 

X 0 7 0 9 9 . 5 4 7 

0 . 0 0 0 

7 7 5 7 6 . 8 0 5 

3 8 0 6 5 . 8 2 0 

0 . 3 0 3 

- 8 5 4 3 . 3 8 0 

4 2 4 4 7 . 5 8 6 

3 4 3 7 4 . 4 9 2 

4 7 0 . 2 8 3 

0 . 0 0 0 

- 0 . 0 0 1 

PERCQIT 

XOO.OO 

O.OO 

7 2 . 4 3 

3 5 . 5 4 

0 . 0 0 

- 7 . 9 8 

0 . 4 4 

0 . 0 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 

INCHES 

8.57 

0.000 

S.86X 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 2.6X44 

(n j . FEET PERCENT 

9 9 5 4 9 . 1 6 4 XOO.OO 

0 . 0 0 0 0 . 0 0 

6 8 0 8 7 . X 4 8 6 8 . 4 0 

3 0 3 6 8 . 9 8 0 30.5X 



Attachment X, Page 27 
FMC Corporation PocatelXo. Idaho 

HELP Simulation 2A 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAL,ANCE 

0.000025 

0.00X0 

0.094 

2.959 

3.053 

0.000 

O . O O O 

0 .0000 

0 . 2 8 9 

1 0 9 2 . 6 8 6 

3 4 3 7 4 . 4 9 2 

3 5 4 6 7 . 1 7 6 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 5 8 

0 . 0 0 

X.XO 

0 . 0 0 

0 . 0 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 55 

PRECIPITATTON 

RUNOFF 

EVAIOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG, HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNGfH HATER AT START OF YEAR 

SNOW HATER AT QID OF YEAR 

ANNQAL HATER BUDGET BALANCE 

INCHES 

9 .04 

0 .000 

6 .555 

X.7X24 

0 .000025 

0 .0007 

0 .773 

3 .053 

3 .826 

0 .000 

0 .000 

0 .0000 

CU. FEET 

X0S008.648 

0 . 0 0 0 

76X40.023 

X989X.670 

0 . 2 8 8 

8976.6XX 

35467.X76 

4 4 4 4 3 . 7 8 9 

0 . 0 0 0 

0 . 0 0 0 

0.06X 

PERCQJT 

XOO.OO 

0 . 0 0 

72.5X 

X8.94 

0 . 0 0 

8 . 5 5 

0 . 0 0 

0 . 0 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 56 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

8 .59 

0 .000 

6.8XX 

2 .5296 

0 .000025 

0.00X0 

- 0 . 7 5 0 

3 .826 

3 . 0 7 6 

0 .000 

0 .000 

0 .0000 

CU. FEET 

9978X.445 

0 . 0 0 0 

79XX0.8X2 

2 9 3 8 3 . 7 3 6 

0 . 2 9 2 

- 8 7 X 3 . 4 0 9 

4 4 4 4 3 . 7 8 9 

3 5 7 3 0 . 3 7 9 

0 . 0 0 0 

0 . 0 0 0 

0.0X0 

PERCB9T 

100 .00 

0 . 0 0 

7 9 . 2 8 

2 9 . 4 5 

0 . 0 0 

- 8 . 7 3 

0 . 0 0 

0 . 0 0 

0 . 0 0 

# 

# 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

INCHES 

X0.94 

0 .000 

7 .427 

3.34X2 

0 .000026 

CU. FEET 

1 2 7 0 7 9 . 0 9 4 

0 . 0 0 0 

8 6 2 7 3 . 0 2 3 

3881X.723 

6 . 2 9 7 

PERCaiT 

1 0 0 . 0 0 

0 . 0 0 

6 7 . 8 9 

3 0 . 5 4 

0 . 0 0 



Attachment X, Page 28 
FMC Corporation PocateXXo, Idaho 

HELP Simulation 2A 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL UATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAUtNCE 

0.00X3 

0.X72 

3.076 

3.248 

0.000 

0.000 

0.0000 

X993.994 

35730.379 

37724.37X 

0.000 

0.000 

0.052 

X.57 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RtlNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAO ON TOP OF LAYER 6 

(HiANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT OID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT EDD OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

9.25 

0.000 

5.S8X 

3.6X59 

0.000026 

0.00X4 

0.053 

3.248 

3.300 

0.000 

0.000 

0.0000 

CU. FEET 

X07448.031 

0.000 

64333.344 

42002.8X6 

0.303 

6XX.524 

37724.37X 

38335.895 

0.000 

3.659 

0.049 

PERCENT 

XOO.OO 

0.00 

60.34 

39.09 

0.00 

0.57 

0.00 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC ./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT SID OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW HATER AT QID OF YEAR 

ANNOAL HATER BUDGET BALANCE 

INCHES 

7.25 

0.000 

4.786 

2.3307 

0.000025 

0.0009 

0.X33 

3.300 

3.020 

0.000 

0.4X3 

0.0003 

CU. FEET 

842X6.0X6 

0.000 

55597.363 

27073.537 

0.287 

X54X.X78 

38335.895 

3508X.059 

3.659 

4799.674 

3.644 

PERCENT 

XOO.OO 

0.00 

66.02 

32. XS 

0.00 

X.83 

0.00 

5.70 

0.00 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

INCHES 

9.20 

0.000 

7.7X3 

X.9500 

0.000025 

0.0008 

-0.463 

CU. FEET 

106867.2XX 

0.000 

89598.828 

2265X.XX5 

0.286 

-5383.060 

PERCQJT 

XOO.OO 

0.00 

83.84 

2X.20 

0.00 

-5.04 



Attachment 1, Page 29 
FMC Corporation PocateXXo, Idaho 

HELP SimuXation 2A 

SOIL HATER AT START OF YEAR 

SOIL HATER AT QJD OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW HATER AT QID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

3.020 

2.970 

0.4X3 

0.000 

0.0000 

3S08X.059 

34497.672 

4799.674 

0.000 

0.043 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 61 

PRECIPITATTON 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

IX.58 

0.000 

7.342 

4.0548 

0.000027 

0.00X6 

0.X83 

2.970 

3.XS3 

0.000 

0.000 

0.0000 

CU. FEET 

1345X3.344 

0.000 

85288.180 

47X00.69X 

0.3XX 

2X24.X06 

34497.672 

3662X.78X 

0.000 

0.000 

0.049 

PERCQIT 

XOO.OO 

0.00 

63.40 

35.02 

0.00 

X.58 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

PRECIPriATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL UATER AT START OF YEAR 

SOIL WATER AT QID OF YEAR 

SNOW MATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.02 

0.000 

7.625 

2.5983 

0.000025 

0.00X0 

-0.203 

3.X53 

2.950 

0.000 

0.000 

0.0000 

CU. FEET 

X16392.352 

0.000 

88567.078 

30X81.658 

0.290 

-2356.667 

3662X.78X 

34265.XX3 

0.000 

0.000 

-0.0X0 

PERCQIT 

100.00 

0.00 

76.09 

25.93 

0.00 

-2.02 

0.00 

0.00 

0.00 

# 

# 

ANNUAL TOTALS FOR YEAR 63 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCHES 

16.15 

0.000 

10.058 

5.4821 

0.000027 

0.0021 

0.6X0 

2.950 

CU. FEET 

187598.437 

0.000 

1X6831.211 

63679.996 

0.3X5 

7086.943 

34265.X13 

PERCQIT 

100.00 

0.00 

62.28 

33.94 

0.00 

3.78 m 



Attachment X, Page 30 
FMC Corporation PocateXXo, Idaho 

HELP SimuXation 2A 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT QID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

3.XS2 

0.000 

0.378 

0.0000 

36962.906 

0.000 

4389.X49 

-0.023 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRACOUSE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. BEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L HATER AT QID OF YEAR 

SNOW UATER AT START OF YEAR 

SNOH WATER AT QID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

XX. 67 

0.000 

8.0X7 

2.2485 

0.000025 

0.0009 

1.404 

3.182 

4.940 

0.378-

0.024 

0.0000 

CU. FEET 

135558.719 

0.000 

93X30.0X6 

26XX8.730 

0.29X 

X6309.676 

36962.906 

57377.730 

4389.X49 

284.002 

0.007 

PERCENT 

XOO.OO 

0.00 

68.70 

X9.27 

0.00 

12.03 

3.24 

0.2X 

0.00 

ANNUAL TOTALS FOR YEAR 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. READ ON TOP OF LAYER 6 

CHANGE I N HATER STORAGE 

S O I L HATER AT START OF YEAR 

S O I L WATER AT QID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT B I D O F YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

X0.05 

0.000 

8.008 

3.2533 

0.000025 

0.00X3 

-1.2XX 

4.940 

3.X94 

0.024 

0.559 

0.0000 

CU. FEET 

XX6740.812 

0.000 

9302X.789 

37790.492 

0.296 

-X407X.778 

57377.730 

37X02.4X4 

284.002 

6487.542 

0.0X9 

PERCENT 

XOO.OO 

0.00 

79.63 

32.37 

0.00 

-12.05 

0.24 

5.56 

0.00 

ANNUAL TOTALS FOR YEAR 6 6 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N UATER STORAGE 

S O I L HATER AT START OF YEAR 

S O I L HATER AT QID OF YEAR 

SNOH HATER AT START OF YEAR 

INCHES 

5.34 

0.000 

4.236 

1.7674 

0.000024 

0.0007 

-0.7X3 

3.X94 

3.0X6 

0.559 

CU. FEET 

62029.46X 

0.000 

49783.46X 

20530.035 

0.280 

-8284.348 

37X02.414 

35033.133 

6487.542 

100.00 

0.00 

80.26 

33.XO 

0.00 

-X3.36 

X0.46 



Attachment X. Page 3X 
FMC Corporation Pocatello, Idaho 

HELP SimuXation 2A 

SNOW HATER AT QID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

0.023 

0.0000 

272.477 

0.03X 

0.44 

0.00 

# 

ANNUAL TOTALS FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN MATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

XX. 43 

0.000 

7.927 

3.2496 

0.000026 

0.00X3 

0.253 

3.0X6 

3.22X 

0.023 

0.072 

0.0000 

CU. FEET 

X32770.906 

0.000 

92081.9X4 

37746.973 

0.302 

294X.7X6 

35033.X33 

374X4.937 

272.477 

832.337 

0.002 

PERCENT 

XOO.OO 

0.00 

69.35 

23.43 

0.00 

2.22 

0.2X 

0.63 

0.00 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD QN TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

son, HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW WATER AT QID OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

X4.08 

0.000 

9.960 

4.0274 

0.000027 

0.00X5 

0.092 

3.22X 

3.289 

0.072 

0.096 

0.0000 

CU. FEET 

X63553.344 

0.000 

115699.992 

46782.109 

0.309 

X070.851 

374X4.937 

38207.305 

832.387 

XXX0.870 

0.077 

PERCrOIT 

100.00 

0.00 

70.74 

23.60 

0.00 

0.65 

O.SX 

0.68 

0.00 

# 

ANNUAL TOTALS FOR YEAR 69 

PRECIP ITATiON 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOH HATER AT STAStT OF YEAR 

SNOH HATER AT END OF YEAR 

INCHES 

9.04 

0.000 

7.X36 

X.7SS5 

0.000025 

0.0007 

0.X49 

3.289 

3.533 

0.096 

0.000 

CU. FEET 

X0S008.664 

0.000 

8289X.547 

20391.631 

0.285 

X725.222 

38207.305 

41043.398 

1XX0.870 

0.000 

100.00 

0.00 

78.94 

X9.42 

0.00 

X.64 

X.06 

0.00 # 



Attachment X, Page 32 
FMC Corporation PocateXXo, Idaho 

HELP SimuXation 2A 

ANNUAL HATER BUDGET BALANCE -0.02X 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH WATER AT QID OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

X3.27 

0 .000 

8 .945 

4 .6973 

0 .000027 

0.00X8 

- 0 . 3 7 3 

3 . 5 3 3 

3.X6X 

0 .000 

0 .000 

0 .0000 

CU. FEET 

X54X44.39X 

0 . 0 0 0 

X039X0.609 

5 4 5 6 3 . 7 8 9 

0 .3X3 

- 4 3 3 0 . 4 X 3 

4 1 0 4 3 . 3 9 8 

3 6 7 X 2 . 9 3 4 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 9 4 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 

67.4X 

3 5 . 4 0 

0 . 0 0 

- 2 . 3 X 

0 . 0 0 

0 . 0 0 

0 . 0 0 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL MATER AT QID OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT BID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

X6.83 

0 .000 

1 1 . 6 4 9 

4 .2170 

0 .000027 

0 .0016 

0 .964 

3 . 1 6 1 

3 . 7 5 9 

0 .000 

0 . 3 6 5 

O.OOOO 

CU. FEET 

1 9 5 4 9 7 . 3 4 4 

0 . 0 0 0 

1 3 5 3 1 8 . 3 9 X 

4 8 9 8 4 . 2 4 6 

0 . 3 1 0 

1 1 X 9 3 . 8 5 9 

3 6 7 1 2 . 9 8 4 

4 3 6 6 7 . 2 0 3 

0 . 0 0 0 

4 2 3 9 . 6 4 0 

0 . 0 3 4 

PERCQIT 

XOO.OO 

0 . 0 0 

6 9 . 2 2 

2 5 . 0 6 

0 . 0 0 

5 . 7 3 

0 . 0 0 

2.X7 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 72 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH WATER AT QID OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

1 2 . 9 5 

0 . 0 0 0 

9 . 0 5 8 

3 .7784 

0 .000026 

0.00X5 

0 .114 

3 . 7 5 9 

4 . 0 2 8 

0 . 3 6 5 

0 . 2 1 0 

0 .0000 

CU. FEET 

1 5 0 4 2 7 . 2 8 X 

0 . 0 0 0 

X052X5.289 

4 3 8 9 0 . 4 3 7 

0 . 3 0 8 

X32X.249 

4 3 6 6 7 . 2 0 3 

4 6 7 8 6 . 0 5 X 

4 2 3 9 . 6 4 0 

2 4 4 2 . 0 4 2 

- 0 . 0 0 5 

PERCQIT 

XOO.OO 

0 . 0 0 

6 9 . 9 4 

29 .X8 

0 . 0 0 

0 . 8 8 

2 . 8 2 

X.62 

0 . 0 0 



A t t a c h m e n t X, Page 33 
FMC C o r p o r a t i o n PocateXXo, I d a h o 

HELP S i m u X a t i o n 2A 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT QID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

13.66 

0.000 

X0.747 

3.7627 

0.000027 

0.00X5 

-0.849 

4.028 

3.164 

0.2X0 

0.224 

0.0000 

CU. FEET 

X5S674.625 

0.000 

X2483X.797 

43708.0X6 

0.3X0 

-9365.578 

46786.05X 

36756.XX7 

2442.042 

2606.396 

0.080 

PERCQIT 

XOO.OO 

0.00 

78.67 

27.55 

0.00 

-6.22 

X.54 

X.64 

0.00 

PRECIPITATION 

RUNOFF 

EV3VPOTRANSPIRATI0N 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. BEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT BID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

X0.62 

0.000 

7.638 

3.0637 

0.000026 

0.0012 

-0.13X 

3.X64 

3.X42 

0.224 

0.XX6 

0.0000 

CU. FEET 

X2336X.961 

0.000 

89299.375 

35587.762 

0.30X 

-X525.S07 

36756.1X7 

36492.355 

2606.396 

X344.650 

0.034 

PERCENT 

XOO.OO 

0.00 

72.39 

28.85 

0.00 

-X.24 

2.11 

1.09 

0.00 

# 

# 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE rBSaaOH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL MATER AT START OF YEAR 

SOIL HATER AT BID OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

X3.49 

0.000 

9.381 

4.3XX7 

0.000027 

0.00X7 

-0.203 

3.142 

3.054 

0.XX6 

0.0X0 

0.0000 

CU. FEET 

156699.859 

0.000 

108974.234 

50084.430 

0.311 

-2359.135 

36492.355 

35477.871 

1344.650 

XX6.X60 

0.022 

PERCENT 

XOO.OO 

0.00 

69.54 

3X.96 

0.00 

-X.5X 

0.86 

0.07 

0.00 

# 



Attachment 1, Page 34 
FHC Corporation Pocatello, Zdaho 

KELP Simulation 2A 

• 
ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

(3!ANG£ IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT QID OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

XX. 26 

0.000 

8.492 

3.0259 

0.000026 

0.00X2 

-0.268 

3.054 

2.796 

0.0X0 

0.000 

0.0X00 

CU. FEET 

X30796.14X 

0.000 

98646.477 

35X48.453 

0.297 

-3X15.189 

35477.371 

32473.344 

1X6.X60 

0.000 

1X6.098 

PERCENT 

XOO.00 

0.00 

75.42 

26.87 

0.00 

-2.38 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED PR(3M LAYER 4 

PERC./LEAKAGE THR0XX3H LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT QID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW HATER AT QID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

8.87 

0.000 

5.575 

2.7265 

0.000025 

0.00X0 

0.569 

2.796 

3.365 

0.000 

0.000 

0.0000 

CU. FEET 

X03033.945 

0.000 

64756.516 

31671.539 

0.291 

6605.580 

32478.844 

39084.422 

0.000 

0.000 

0.0X4 

PERCENT 

XOO.OO 

0.00 

62.85 

30.74 

0.00 

6.4X 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

PRECIPr tATl t a i 

RUNOFF 

EVAPITTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. BEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

X0.35 

0.000 

7.470 

2.7876 

0.000026 

O.OOXX 

0.093 

3.365 

3.426 

0.000 

0.031 

0.0000 

CU. FEET 

X20225.625 

0.000 

86767.906 

3238X.X9X 

0.297 

X076.X9X 

39084.422 

39798.746 

0.000 

36X.870 

0.04X 

PERCQIT 

XOO.OO 

0.00 

72. X7 

26.93 

0.00 

0.90 

0.00 

0.30 

0.00 



A t t a c h m e n t X, Page 35 
FMC C o r p o r a t i o n PocateXXo, I d a h o 

HELP SimuXat ion 2A 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATTON 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH WATER AT START OF YEAR 

SNOW WATER AT BID OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8 . 8 0 

O.OOO 

6 . 9 2 2 

2 .X943 

0 . 0 0 0 0 2 5 

0 . 0 0 0 8 

- 0 . 3 1 7 

3 . 4 2 6 

3.X4X 

0.03X 

0 . 0 0 0 

0 . 0 0 0 0 

c u . FEET 

1 0 2 2 2 0 . 8 2 8 

0 . 0 0 0 

304XX.594 

2 5 4 8 9 . 0 8 6 

0 . 2 8 5 

- 3 6 8 0 . 1 5 6 

3 9 7 9 8 . 7 4 6 

3 6 4 8 0 . 4 6 1 

36X.870 

0 . 0 0 0 

0.0X4 

PERCBTT 

XOO.OO 

0.00 

73.66 

24.94 

0.00 

-3 .60 

0.35 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PQIC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT BID OF YEAR 

SHOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

X7.27 

0 . 0 0 0 

X2.522 

4 . 3 6 5 0 

0 . 0 0 0 0 2 7 

0 .00X9 

-0.XX8 

3.X4X 

3 . 0 2 3 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 0 0 0 

CU. FEET 

2 0 0 6 0 8 . 3 7 5 

0 . 0 0 0 

X4546X.0X6 

56SXX.78X 

0 .3X5 

-X364.9X4 

3 6 4 8 0 . 4 6 1 

35XXS.547 

0 . 0 0 0 

0 . 0 0 0 

0 .X69 

PERCENT 

XOO.OO 

0.00 

72.51 

23.17 

0.00 

-0 .68 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT BID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

1 4 . 1 7 

0 . 0 0 0 

8 . 4 5 2 

4.X65X 

0 . 0 0 0 0 2 6 

0 .00X6 

X.553 

3 . 0 2 3 

3 . 8 2 4 

0 . 0 0 0 

0.75X 

0 . 0 0 0 0 

CU. FEET 

X64598.766 

0 . 0 0 0 

98X82.523 

4838X.SSS 

0 . 3 0 4 

1 8 0 3 4 . 3 3 4 

3 S U S . S 4 7 

4 4 4 2 1 . 8 0 1 

0 . 0 0 0 

8 7 2 8 . 0 7 9 

0 . 0 4 8 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 

5 9 . 6 5 

2 9 . 3 9 

0 . 0 0 

1 0 . 9 6 

0 . 0 0 

5 . 3 0 

0 . 0 0 

# 

# 

ANNUAL TOTALS FOR YEAR 

INCHES 



At tachment X, Page 36 
FMC C o r p o r a t i o n P o c a t e l l o . I d a h o 

HELP S i m u l a t i o n 2A 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

C:HANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW HATER AT BID OF YEAR 

ANNUAL WATER BUDGET BALANCE 

17.72 

0.000 

13.462 

4.3323 

0.000027 

0.0017 

-0.X25 

3.824 

4.424 

0.751 

0.027 

0.0000 

205835.578 

0.000 

X56376.469 

50911.168 

0.312 

-X452.4X8 

4442X.80X 

5X385.434 

8723.079 

3X2.028 

0.056 

100.00 

0.00 

75.97 

24.73 

0.00 

-0.7X 

4.24 

0.15 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATTON 

DRATNAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. BEAD OH TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUTIL HATER BUDGET BALANCE 

INCHES 

20.33 

0.000 

12.9X4 

5.8542 

0.000028 

0.0023 

X.562 

4.424 

5.X78 

0.027 

0.334 

0.0000 

CU. FEET 

236X53.39X 

0.000 

X500X1.937 

68002.633 

0.323 

18138.430 

51385.434 

60152.031 

312.028 

9683.859 

0.071 

PERCENT 

100.00 

0.00 

63.52 

28.80 

0.00 

7.63 

0.13 

4.X0 

0.00 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATTON 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW HATER AT BID OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCBES 

X3.20 

0.000 

10.183 

6.0260 

0.000028 

0.0023 

-3.009 

5.178 

3.003 

0.834 

0.000 

0.0000 

CU. FEET 

X5333X.28X 

0.000 

XX8233.03X 

69998.4X4 

0.329 

-34950.633 

60X52.03X 

34835.258 

9683.859 

0.000 

0.147 

FERCBIT 

100.00 

0.00 

77.14 

45.65 

0.00 

-22.79 

6.32 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

IX. 8X PRECIPITATION 

CU. FEET 

X37X8S.000 

PERCQIT 

1 0 0 . 0 0 



A t t a c h m e n t X, Page 37 
FMC C o r p o r a t i o n PocateXXo, I d a h o 

KELP S i m u l a t i o n 2A 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG-. BEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT QID OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

7.623 

2.0172 

0.000025 

0.0008 

2.170 

3.003 

3.424 

0.000 

X.749 

0.0000 

0.000 

88547.945 

2343X.3S2 

0.236 

25205.424 

34385.258 

39770.766 

0.000 

20319.918 

-0.009 

0.00 

64.55 

X7.08 

0.00 

X8.37 

0.00 

X4.3X 

0.00 

ANNUAL TOTALS FOR YEAR 36 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT QID OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

X2.43 

0.000 

3.663 

5.9902 

0.000023 

0.0023 

-2.223 

3.424 

2.950 

X.749 

0.000 

0.0000 

CU. FEET 

X44386.953 

0.000 

X00629.453 

69532.203 

0.325 

-25325.X33 

39770.766 

34265.55X 

203X9.9X8 

0.000 

0.X02 

PERCENT 

XOO.OO 

0.00 

69.69 

43.X9 

0.00 

-17.39 

X4.07 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 37 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATTON 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

son. HATER AT BID OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT BID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

X0.23 

0.000 

6.530 

3.X823 

0.000025 

O.O0X2 

0.5X8 

2.950 

2.98X 

0.000 

0.487 

0.0000 

CU. FEET 

X18831.742 

0.000 

75347.333 

36965.266 

0.294 

6018.7X3 

34265.S5X 

34632.070 

0.000 

5652.X93 

0.087 

PERCENT 

XOO.OO 

0.00 

63.83 

3X.XX 

0.00 

5.06 

0.00 

4.76 

0.00 

# 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

ANNUAL TOTALS FOR YEAR 

7.92 

0.000 

5.X39 

CU. FEET PERCENT 

9X998.758 XOO.OO 

O.OOO 0.00 

59699.0X6 64.89 

m, 



A t t a c h m e n t X. Page 38 
FMC C o r p o r a t i o n PocateXXo, I d a h o 

HELP S i m u l a t i o n 2A 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. BEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT BID OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW HATER AT BID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

2 .4936 

0 .000025 

0 .0010 

0 .287 

2 . 9 8 1 

3 .053 

0 .487 

0 .702 

0 .0000 

2 8 9 6 5 . 6 2 7 

0 . 2 9 2 

3 3 3 3 . 3 0 4 

3 4 6 3 2 . 0 7 0 

35466.X99 

5652.X93 

8X5X.369 

0.0X7 

3 1 . 4 8 

0 . 0 0 

3 . 6 2 

6.X4 

8 . 8 6 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT BID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

9 .53 

0 .000 

7 .772 

2 .5869 

0 .000025 

O.OOXO 

- 0 . 3 2 9 

3 .053 

2 .926 

0 .702 

0 .000 

0 .0000 

CU. FEET 

XX0700.53X 

0 . 0 0 0 

90276 .023 

3 0 0 4 8 . 9 4 3 

0 .293 

- 9 6 2 4 . 7 7 5 

35466.X99 

3 3 9 9 3 . 2 9 3 

3X5X.869 

0 . 0 0 0 

0 .050 

PERCENT 

XOO.OO 

0 . 0 0 

8 1 . 5 5 

2 7 . 1 4 

O.OO 

- 8 . 6 9 

7 . 3 6 

0 . 0 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

iNrms 

10 .15 

0 .000 

6.X72 

3.X270 

0 .000026 

0.00X2 

0.8SX 

2 . 9 2 6 

2 .960 

0 .000 

0.8X3 

0 .0000 

CU. FEET 

XX7902.430 

0 .000 

7X697.695 

3 6 3 2 2 . 7 2 3 

0 . 2 9 3 

988X.720 

3 3 9 9 3 . 2 9 3 

3 4 3 7 3 . 1 6 4 

0 .000 

9 4 9 6 . 8 4 7 

- 0 . 0 0 5 

PERCBIT 

XOO.OO 

0 . 0 0 

60.8X 

30.8X 

0 . 0 0 

3 . 3 3 

0 . 0 0 

8 . 0 5 

0 . 0 0 

PRECIPITATTON 

RUNOFF 

EVAPOTRANSPIRATION 

ANNUAL TOTALS FOR YEAR 

INCHES 

X3.6S 

0 .000 

9 .704 

DRAINAGE COLLECTED FROM LAYER 4 4 .7686 

CU. FEET PERCBIT 

X53S58.437 XOO.OO 

0 . 0 0 0 0 . 0 0 

XX2720.2S0 7X.09 

5 5 3 9 2 . 0 7 0 3 4 . 9 3 



PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT BID OP YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT BID OF YEAR 

ANNUAL WATSR BUDGET BALANCE 

0 .000027 

0.00X8 

- 0 . 8 2 3 

2 . 9 6 0 

2.95X 

0.8X8 

0 .003 

0 .0000 

0.3X2 

- 9 5 5 4 . 2 2 2 

34378 .X64 

3 4 2 8 4 . 2 5 3 

9 4 9 6 . 8 4 7 

3 6 . 5 3 2 

0 . 0 3 0 

5 . 9 9 

0 . 0 2 

0 . 0 0 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 48 THROUGH 

A t t a c h m e n t X, Page 39 
FMC C o r p o r a t i o n Poca teXXo, Idaho 

HELP S i m u X a t i o n 2A 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATTON 

TOTALS 

STD. DEVIATIONS 

X.09 
0.5X 

0.64 
0.57 

0.000 
0.000 

0.000 
0.000 

0.559 
0.373 

0.X89 
0.375 

0.37 
0.60 

0.51 
0.70 

0.000 
0.000 

0.000 
0.000 

0.890 
0.4X3 

0.287 
0.454 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 

STD. DEVIATIONS 

0.0804 
0.20X3 

0.0704 
0.X300 

0.0676 
0.X720 

0.X510 
0.2376 

PERCOLATTCM/LEAKAGE THROUGH LAYER 6 

TOTALS 

STD. DEVIATIONS 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

X.X6 
0.72 

0.65 
0.76 

0.000 
0.000 

0.000 
0.000 

X.305 
0.468 

0.573 
0.523 

0.299X 
0.X824 

0.3642 
0.X535 

0.0000 
0.0000 

0.0000 
0.0000 

X.X6 
0.86 

0.76 
0.70 

0.000 
0.000 

0.000 
0.000 

0.9X3 
0.460 

0.563 
0.432 

0.4333 
0.26X0 

0.307X 
0.2X63 

0.0000 
0.0000 

0.0000 
0.0000 

1.31 
1.09 

0.82 
0.63 

0.000 
0.000 

0.000 
0.000 

0.902 
0.550 

0.599 
0.283 

0.4973 
0.4084 

0.2983 
0.2520 

0.0000 
0.0000 

0.0000 
0.0000 

X.OO 
X.OX 

0.72 
0.68 

0.000 
0.000 

0.000 
0.000 

0.751 
0.457 

0.564 
0.200 

0.3857 
0.3592 

0.2026 
0.2031 

0.0000 
0.0000 

O.OOOO 
0.0000 

§ 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 6 

STD. DEVIATIONS 

0 
0 

0 
0 

0004 
0009 

0003 
0006 

0.0003 
0.0003 

0.0008 
0.0011 

0.00X4 
0.0009 

0.00X7 
O.O007 

0.002X 
0.00X2 

0.00X4 
0.00X0 

0.0023 
0.00X9 

0.00X4 
0.0012 

0.0018 
0.0016 

0.0010 
0.0009 

AVERAGE ANNUAL TOTALS i (STD. DEVIATIONS) FOR YEARS 48 THROUGH 91 

PRECIPITATTON 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 6 

AVERAGE HEAO ACROSS TOP 
OF LAYER 6 

INCBES 

XX.39 ( 

0.000 ( 

8.042 ( 

3.353X4 ( 

0.00003 ( 

3.074) 

0.0000) 

2.X347) 

X.X9333> 

0.00000) 

CU. FEET 

X3226X.4 

0.00 

934XX.54 

38950.133 

0.300 

PERCENT 

100.00 

0.000 

70.626 

29.44936 

0.00023 

• 



A t t a c h m e n t X, Page 40 
FHC C o r p o r a t i o n P o c a t e l l o , Idaho 

BELP S i m u l a t i o n 2A 

CHANGE IN WATER STORAGE -0.009 ( 0.91X5) -X03.33 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

AVERAGE HEAD ACROSS LAYER 6 

SNOW WATER 

MAXIMUM VEG. son. WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

48 THROUGH 

(INCHES) 

X.68 

0.000 

0.45306 

0.000000 

0.064 

2.X0 

0 

0 

91 

-
(CU. FT.) 

19514.379 

0.0000 

5262.69922 

0.00380 

24403.4062 

2558 

0576 

FINAL HATER 

LAYER 

X 

2 

3 

4 

5 

6 

SNOH MATER 

STORAGE AT END 

(IN(3!ES) 

X.2620 

X.0478 

0.5XX6 

0.01525 

0.0000 

0.X275 

0.000 

OF YEAR 91 

(VOL/VOL) 

0.1052 

0.0437 

0.0353 

0.0127 

0.0000 

0.7500 



Attachment 1, Page 41 
FMC Corporation Pocate l lo , Idaho 

KELP Simulation 3A 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 0 3 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

• 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C: \HELP3 \ POCATEL. D4 
C: \HELP3 \ POCATEL. D7 
C:\HELP3\POCATEL.D13 
C:\HELP3\P0CATEL.D11 
C: \HELP3 \RUN1A. DIO 
C: \HELP3 \RUN3A. OUT 

TIME: 16 :26 DATE: 4 / 1 0 / 1 9 9 6 

TITLE: P o c a t e l l o 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 

TYPE 1 - VERTICaiL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 1 2 . 0 0 INCHES 
POROSITY = 0 . 4 7 3 0 VOL/VOL 
FIELD CAPACITY = 0 . 2 2 2 0 VOL/VOL 
WILTING POINT = 0 . 1 0 5 0 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0 . 1 2 9 7 VTOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0 .935000018000E-03 CM/SEC 

# 

LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 

24.00 INCHES 
0.3750 VOL/VOL 
0.0550 VOL/VOL 
0.0200 VOL/VOL 
0.0459 VOL/VOL 

1.00000000000 CH/SEC 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 6.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0816 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CK/SZC 

LAYER 

TYPE 2 - LATERAL DRAINAGE LAYER 
• 

file:///HELP3
file:///HELP3
file://C:/HELP3/POCATEL.D13
file://C:/HELP3/P0CATEL.D11
file:///HELP3
file:///RUN1A
file:///HELP3
file:///RUN3A


Attachment 1, Page 42 
FMC Corporation Pocate l lo , Idaho 

KELP Simulation 3A 

MATERIAL TEXTURE NUMBER 
THICKNESS = 
POROSITY = 
FIELD CAPACITY = 
WILTING POINT = 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 
SLOPE = 
DRAINAGE LENGTH = 

0 .20 INCHES 
0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0119 VOL/VOL 

10.0000000000 
5.00 PERCENT 

4 0 0 . 0 FEET 

CM/SEC 

LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

= 0.04 INCHES 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 

0.0000 VOL/VOL 
= 0.199999999000E-11 CU/SEC 
= 1.00 HOLES/ACRE 

3.00 HOLES/ACRE 
= 3 - GOOD 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECmVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 0.17 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.299999989000E-07 CH/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVTE NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

82 
0 
3 
24 
1 
10 
1 
0 
3 
3 
0 

80 
0 
200 
0 
999 
176 
500 
057 
279 
336 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCMES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 132 
END OF GROWING SEASON (JULIAN DATE) = 275 
AVERAGE ANNUAL WIND SPEED = 1 0 . 2 0 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 7 0 . 0 0 % 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 5 2 . 0 0 % 
AVERAGE 3RD QUARTER REIATIVrt; HUMIDITY = 4 3 . 0 0 % 
AV/ERAGE 4TH QUARTER RELATIVE HUMIDITY = 6 5 . 0 0 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

JAN/Jtn, 

1.07 
0.50 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV 

0.87 
0.61 

1.17 
0.72 

1.15 
0.86 

1.31 
1.09 

JUN/DEC 

1.01 
1.02 



Attachment X, Page 43 
FMC Corporation PocateXXo, Idaho 

K S ^ S imula t ion 3A 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23 .80 
71 .20 

2 9 . 5 0 
6 8 . 9 0 

3 5 . 5 0 
5 9 . 2 0 

4 4 . 6 0 
4 8 . 1 0 

54.00 
35 .20 

6 2 . 5 0 
2 6 . 6 0 

m 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

STATION LATITUDE 4 2 . 5 5 DEGREES 

ANNUAL TOTALS FOR YEAR 48 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVra. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.50 

0.000 

10.397 

3.1276 

0.000025 

0.0012 

-0.024 

, 3.279 

3.254 

0.057 

0.057 

0.0000 

CU. FEET 

156816.062 

0.000 

120767.789 

36329.785 

0.291 

-281.902 

38085.086 

37803.184 

662.409 

662.409 

0.094 

PERCENT 

100.00 

0.00 

77.01 

23.17 

0.00 

-0.18 

0.42 

0.42 

0.00 

# 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.08 

0.000 

6.147 

3.2154 

0.000025 

0.0012 

-0.282 

3.254 

3.029 

0.057 

0.000 

0.0000 

CU. FEET 

105473.289 

0.000 

71403.844 

37350.238 

0.287 

-3281.134 

37803.184 

35184.457 

662.409 

0.000 

0.054 

PERCENT 

100.00 

0.00 

67.70 

35.41 

0.00 

-3.11 

0.63 

0.00 

0.00 



Attachment 1, Page 44 
FMC Corporat ion Poca te l lo , Zdaho 

KEZ*P Simulation 3A 

# 
ANNUAL TOTALS FOR YEAR 50 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.65 

0.000 

7.714 

3.9296 

0.000025 

0.0015 

0.006 

3.029 

3.035 

0.000 

0.000 

0.0000 

Cru. FEET 

135326.437 

0.000 

89605.375 

45646.211 

0.286 

74.513 

35184.457 

35258.969 

0.000 

0.000 

0.046 

PERCENT 

100.00 

0.00 

66.21 

33.73 

0.00 

0.06 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVro. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.28 

0.000 

5.194 

2.2161 

0.000024 

0.0009 

0.870 

3.035 

3.871 

0.000 

0.034 

0.0000 

CU. FEET 

96180.500 

0.000 

60328.328 

25742.373 

0.278 

10109.488 

35258.969 

44970.793 

0.000 

397.665 

0.033 

PERCENT 

100.00 

0.00 

62.72 

26.76 

0.00 

10.51 

0.00 

0.41 

0.00 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

INCHES 

8.55 

0.000 

7.543 

1.2176 

0.000024 

0.0005 

-0.211 

3.871 

3.654 

CU. FEET 

99316.812 

0.000 

87623.898 

14143.215 

0.280 

-2450.588 

44970.793 

42447.586 

PERCENT 

100.00 

0.00 

88.23 

14.24 

0.00 

-2.47 



Attachment 1, Page 45 
FKC Corporation Poca te l lo , Zdaho 

HELP Simulation 3A 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0 . 0 3 4 

0 . 0 4 0 

0 . 0 0 0 0 

3 9 7 . 6 6 5 

4 7 0 . 2 8 3 

0 .006 

0 .40 

0 . 4 7 

0 .00 

ANNUAL TOTALS FOR YEAR 53 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH lAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT OID OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9 . 2 2 

0 . 0 0 0 

6 . 6 7 8 

3 . 2 7 7 0 

0 . 0 0 0 0 2 5 

0 . 0 0 1 3 

- 0 . 7 3 5 

3 . 6 5 4 

2 . 9 5 9 

0 . 0 4 0 

0 . 0 0 0 

0 . 0 0 0 0 

CU. FEET 

107099 .547 

0 .000 

7 7 5 7 5 . 8 0 5 

38065 .836 

0 .286 

- 8 5 4 3 . 3 8 0 

42447 .586 

34374 .492 

470 .283 

0 .000 

- 0 . 0 0 2 

PERCENT 

100 .00 

0 .00 

7 2 . 4 3 

3 5 . 5 4 

0 .00 

- 7 . 9 8 

0 .44 

0 .00 

0 .00 

ANNUAL TOTALS FOR YEAR 54 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8 . 5 7 

0 . 0 0 0 

5 . 8 6 1 

2 . 6 1 4 4 

0 . 0 0 0 0 2 4 

0 . 0 0 1 0 

0 . 0 9 4 

2 . 9 5 9 

3 . 0 5 3 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 0 0 0 

CU. FEET 

99549 .164 

0 .000 

68087 .148 

30368 .998 

0 .275 

1092 .686 

34374 .492 

35467 .176 

0 .000 

0 .000 

0 .054 

PERCENT 

100 .00 

0 .00 

68 .40 

3 0 . 5 1 

0 .00 

1.10 

0 .00 

0 .00 

0 .00 

m 

ANNUAL TOTALS FOR YEAR 

INCHES 

9.04 

0.000 

6.555 

55 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

CU. FEET PERCENT 

105008.648 100.00 

0.000 0.00 

76140.023 72.51 
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FMC C o r p o r a t i o n P o c a t e l X o , Idaho 

HELP SimuXation 3A 

DRAINAGE COLLECTED FROM LAYER 4 

PERC. /LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

1.7124 

0.000024 

0.0007 

0.773 

3.053 

3.826 

0.000 

0.000 

0.0000 

19891.680 

0.279 

8976.611 

35467.176 

44443.789 

0.000 

0.000 

0.060 

18.94 

0.00 

8.55 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 56 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHAN<;E IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.59 

0.000 

6.811 

2.5296 

0.000024 

0.0010 

-0.750 

3.826 

3.076 

0.000 

0.000 

0.0000 

C:U. FEET 

99781.445 

0.000 

79110.812 

29383.752 

0.280 

-8713.409 

44443.789 

35730.379 

0.000 

0.000 

0.006 

PERCENT 

100.00 

0.00 

79.28 

29.45 

0.00 

-8.73 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH lAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.94 

0.000 

7.427 

3.3412 

0.000024 

0.0013 

0.172 

3.076 

3.248 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

86273.023 

38811.738 

0.281 

1993.994 

35730.379 

37724.371 

0.000 

0.000 

0.054 

PERCSMT 

100.00 

0.00 

67.89 

30.54 

0.00 

1.57 

0.00 

0.00 

0.00 



Attachment X, Page 47 
FMC Corporation PocateXXo, Idaho 

KELP SimuXation 3A 

ANNUAL TOTALS FOR YEAR 58 

PS£CIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAICAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF TEKR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.25 

0.000 

5.581 

3.6159 

0.000025 

0.0014 

0.053 

3.248 

3.300 

0.000 

0.000 

0.0000 

CU. FEET 

107448.031 

0.000 

64833.344 

42002.828 

0.286 

611.524 

37724.371 

38335.895 

0.000 

3.659 

0.052 

PERCENT 

100.00 

0.00 

60.34 

39.09 

0.00 

0.57 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 59 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

7.25 

0.000 

4.786 

2.3307 

0.000024 

0.0009 

0.133 

3.300 

3.020 

0.000 

0.413 

0.0003 

CU. FEET 

84216.016 

0.000 

55597.363 

27073.547 

0.275 

1541.178 

38335.895 

35081.059 

3.659 

4799.674 

3.647 

PERCENT 

100.00 

0.00 

66.02 

32.15 

0.00 

1.83 

0.00 

5.70 

0.00 

# 

ANNUAL TOTALS FOR YEAR 60 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCHES 

9.20 

0.000 

7.713 

1.9500 

0.000024 

0.0008 

-0.463 

3.020 

CU. FEET 

106867.211 

0.000 

89598.828 

22651.125 

0.276 

-5383.060 

35081.059 

PERCENT 

100.00 

0.00 

83.84 

21.20 

0.00 

-5.04 
r7.v 



A t t a c h m e n t X, Page 48 
FMC C o r p o r a t i o n PocateXXo, I d a h o 

KELP S i m u X a t i o n 3A 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

2.970 

0.413 

0.000 

0.0000 

34497.672 

4799.674 

0.000 

0.043 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 61 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF l A Y E R 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.58 

0.000 

7.342 

4.0548 

0.000025 

0.0016 

0.183 

2.970 

3.153 

0.000 

0.000 

0.0000 

<::u. FEET 

134513.344 

0.000 

85288.180 

47100.715 

0.292 

2124.106 

34497.672 

36621.781 

0.000 

0.000 

0.046 

PERCENT 

100.00 

0.00 

63.40 

35.02 

0.00 

1.58 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL MATER BUDGET BALANCE 

INCHES 

10.02 

0.000 

7.625 

2.5983 

0.000024 

0.0010 

-0.203 

3.153 

2.950 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

88567.078 

30181.670 

0.277 

-2356.667 

36621.781 

34265.113 

0.000 

0.000 

-0.008 

PERCENT 

100.00 

0.00 

76.09 

25.93 

0.00 

-2.02 

0.00 

0.00 

0.00 

m PRECIPITATION 

RUNOFF 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.15 

0.000 

63 

CU. FEET 

187598.437 

0.000 

PERCENT 

100.00 

0.00 



Attachment 1. Page 49 
FMC Corporation P o c a t e l l o . Idaho 

HELP Simula t ion 3A 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVre. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

10.058 

5.4821 

0.000025 

0.0021 

0.610 

2.950 

3.182 

0.000 

0.378 

0.0000 

116831.211 

63680.023 

0.290 

-

7086.943 

34265.113 

36962.906 

0.000 

4389.149 

-0.025 

62.28 

33.94 

0.00 

3.78 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 64 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM lAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL MATER BUDGET BALANCE 

INCHES 

11.67 

0.000 

8.017 

2.2485 

0.000024 

0.0009 

1.404 

3.182 

4.940 

0.378 

0.024 

0.0000 

CU. FEET 

135558.719 

0.000 

93130.016 

26118.746 

0.280 

16309.676 

36962.906 

57377.730 

4389.149 

284.002 

0.002 

PERCENT 

100.00 

0.00 

68.70 

19.27 

0.00 

12.03 

3.24 

0.21 

0.00 

# 

ANNUAL TOTALS FOR YEAR 65 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLEITTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.05 

0.000 

8.008 

3.2533 

0.000024 

0.0013 

-1.211 

4.940 

3.194 

0.024 

0.559 

0.0000 

CU. FEET 

116740.812 

0.000 

93021.789 

37790.508 

0.280 

-14071.778 

57377.730 

37102.414 

284.002 

6487.542 

0.019 

PERCENT 

100.00 

0.00 

79.68 

32.37 

0.00 

-12.05 

0.24 

5.56 

0.00 



Attachment 1. Page SO 
FMC Corporat ion Pocate l lo , Zdaho 

HELP Simulation 3A 

• ' ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

5.34 

0.000 

4.286 

1.7674 

0.000023 

0.0007 

-0.713 

3.194 

3.016 

0.559 

0.023 

0.0000 

CU. FEET 

62029.461 

0.000 

49783.461 

20530.047 

0.270 

-8284.348 

37102.414 

35033.133 

6487.542 

272.477 

0.029 

PERCENT 

100.00 

0.00 

80.26 

33.10 

0.00 

-13.36 

10.46 

0.44 

0.00 

ANNUAL TOTALS FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.43 

0.000 

7.927 

3.2496 

0.000025 

0.0013 

0.253 

3.016 

3.221 

0.023 

0.072 

0.0000 

CU. FEET 

132770.906 

0.000 

92081.914 

37746.992 

0.286 

2941.716 

35033.133 

37414.937 

272.477 

832.387 

-0.004 

PERCKNT 

100.00 

0.00 

69.35 

28.43 

0.00 

2.22 

0.21 

0.63 

0.00 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

IN(3iES 

14.08 

0.000 

9.960 

4.0274 

0.000025 

0.0015 

0.092 

3.221 

CU. FEET 

163553.344 

0.000 

115699.992 

46782.129 

0.290 

1070.851 

37414.937 

PERCENT' 

100.00 

0.00 

70.74 

28.60 

0.00 

0.65 



Attachment 1, Page 51 
FMC Corporation PocateXXo. Idaho 

HELP SimuXation 3A 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3 . 2 8 9 

0 . 0 7 2 

0 . 0 9 6 

0 . 0 0 0 0 

38207.305 

832 .387 

1110.870 

0 .074 

0 . 5 1 

0 . 6 8 

0 .00 

ANNUAL TOTALS FOR YEAR 69 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9 . 0 4 

0 . 0 0 0 

7 . 1 3 6 

1 . 7 5 5 5 

0 . 0 0 0 0 2 4 

0 . 0 0 0 7 

0 . 1 4 9 

3 . 2 8 9 

3 . 5 3 3 

0 . 0 9 6 

0 . 0 0 0 

0 . 0 0 0 0 

CU. FEET 

105008.664 

0 .000 

82891.547 

20391 .641 

0 .276 

1725.222 

38207.305 

41043.398 

1110.870 

0 .000 

- 0 . 0 2 3 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 

7 8 . 9 4 

19 .42 

0 . 0 0 

1.64 

1.06 

0 .00 

0 .00 

ANNUAL TOTALS FOR YEAR 70 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AV/G. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

1 3 . 2 7 

0 . 0 0 0 

8 . 9 4 5 

4 . 6 9 7 3 

0 . 0 0 0 0 2 5 

0 . 0 0 1 8 

- 0 . 3 7 3 

3 . 5 3 3 

3 . 1 6 1 

0 . 0 0 0 

0 . 0 0 0 

0 . 0 0 0 0 

CU. FEET 

154144 .391 

0 .000 

103910.609 

54563.816 

0 .290 

-4330 .413 

41043.398 

36712.984 

0 .000 

0 .000 

0 .089 

PERCQJT 

100 .00 

0 .00 

6 7 . 4 1 

3 5 . 4 0 

0 . 0 0 

- 2 . 8 1 

0 .00 

0 . 0 0 

0 .00 

# 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.83 

0.000 

71 

PRECIPITATION 

RUNOFF 

CU. FEET PERCENT 

195497.344 100 .00 

0 .000 0 .00 



A t t a c h m e n t X, Page 52 
FMC C o r p o r a t i o n PocateXXo. I d a h o 

HELP S imuXat ion 3A 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC. /LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

11.649 

4.2170 

0.000025 

0.0016 

0.964 

3.161 

3.759 

0.000 

0.365 

0.0000 

135318.891 

48984.262 

0.290 

11193.859 

36712.984 

43667.203 

0.000 

4239.640 

0.038 

69.22 

25.06 

0.00 

5.73 

0.00 

2.17 

0.00 

ANNUAL TOTALS FOR YEAR 72 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 " 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

JICHES 

12.95 

0.000 

9.058 

3.7784 

0.000025 

0.0015 

0.114 

3.759 

4.028 

0.365 

0.210 

0.0000 

CU. FEET 

150427.281 

0.000 

105215.289 

43890.449 

0.289 

1321.249 

43667.203 

46786.051 

4239.640 

2442.042 

0.003 

PERCENT 

100.00 

0.00 

69.94 

29.18 

0.00 

0.88 

2.82 

1.62 

0.00 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CmANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.66 

0.000 

10.747 

3.7627 

0.000025 

0.0015 

-0.849 

4.028 

3.164 

0.210 

0.224 

0.0000 

CU. FEET 

158674.625 

0.000 

124831.797 

43708.023 

0.292 

-9865.578 

46786.051 

36756.117 

2442.042 

2606.396 

0.090 

PERCENT 

100.00 

0.00 

78.67 

27.55 

0.00 

-6.22 

1.54 

1.64 

0.00 



Attachment X, Page 53 
FHC Corporation PocateXXo, Idaho 

HELP SimuXation 3A 

ANNUAL TOTALS FOR YEAR 74 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.62 

0.000 

7.688 

3.0637 

0.000025 

0.0012 

-0.131 

3.164 

3.142 

0.224 

0.116 

0.0000 

CU. FEET 

123361.961 

0.000 

89299.375 

35587.781 

0.286 

-1525.507 

36756.117 

36492.355 

2606.396 

1344.650 

0.029 

PERCENT 

100.00 

0.00 

72.39 

28.85 

0.00 

-1.24 

2.11 

1.09 

0.00 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

(niANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.49 

0.000 

9.381 

4.3117 

0.000025 

0.0017 

-0.203 

3.142 

3.054 

0.116 

0.010 

0.0000 

cu. FEET 

156699.859 

0.000 

108974.234 

50084.445 

0.290 

-2359.135 

36492.355 

35477.871 

1344.650 

116.160 

0.026 

PERCETT 

100.00 

0.00 

69.54 

31.96 

0.00 

-1.51 

0.86 

0.07 

0.00 

m 

ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

11.26 

0.000 

8.492 

3.0259 

0.000024 

- 0.0012 

-0.268 

CU. FEET 

130796.141 

0.000 

98646.477 

35148.473 

0.283 

-3115.189 

PERCENT 

100.00 

0.00 

75.42 

26.87 

0.00 

-2.38 m 



Attachment X, Page 54 
FMC Corporation PocateXXo, Idaho 

HELP Simulation 3A 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

3.054 

2.796 

0.010 

0.000 

0.0100 

35477.871 

32478.844 

116.160 

0.000 

116.096 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.87 

0.000 

5.575 

2.7265 

0.000024 

0.0010 

0.569 

2.796 

3.365 

0.000 

0.000 

0.0000 

CU. FEET 

103033.945 

0.000 

64756.516 

31671.549 

0.277 

6605.580 

32478.844 

39084.422 

0.000 

0.000 

0.019 

PERCENT 

100.00 

0.00 

62.85 

30.74 

0.00 

6.41 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 78 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.35 

0.000 

7.470 

2.7876 

0.000024 

0.0011 

0.093 

3.365 

3.426 

0.000 

0.031 

0.0000 

CU. FEET 

120225.625 

0.000 

86767.906 

32381.209 

0.283 

1076.191 

39084.422 

39798.746 

0.000 

361.870 

0.038 

PERCENT 

100.00 

0.00 

72.17 

26.93 

0.00 

0.90 

0.00 

0.30 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

8.80 

79 

PRECIPITATION 

CU. FEET PERCENT 

102220.828 100.00 
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RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAICAGE THROUGH LAYER 6 

AVre. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

6.922 

2.1943 

0.000024 

0.0008 

0.317 

3.426 

3.141 

0.031 

0.000 

0.0000 

0.000 

80411.594 

25489.096 

0.274 

-3680.156 

39798.746 

36480.461 

361.870 

0.000 

0.015 

0.00 

78.66 

24.94 

0.00 

-3.60 

0.35 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 80 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

17.27 

0.000 

12.522 

4.8650 

0.000025 

0.0019 

-0.118 

3.141 

3.023 

0.000 

0.000 

0.0000 

CU. FEET 

200608.375 

0.000 

145461.016 

56511.793 

0.292 

-1364.914 

36480.461 

35115.547 

0.000 

0.000 

0.182 

PERCENT 

100.00 

0.00 

72.51 

28.17 

0.00 

-0.68 

0.00 

0.00 

0.00 

• 

§ 

ANNUAL TOTALS FOR YEAR 81 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUCffl LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

IN(31ES 

14.17 

0.000 

8.452 

4.1651 

0.000024 

0.0016 

1.553 

3.023 

3.824 

0.000 

0.751 

0.0000 

CU. FEET 

164598.766 

0.000 

98182.523 

48381.570 

0.284 

18034.334 

35115.547 

44421.801 

0.000 

8728.079 

0.052 

PERCQIT 

100.00 

0.00 

59.65 

29.39 

0.00 

10.96 

0.00 

5.30 

0.00 

• 
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ANNUAL TOTALS FOR YEAR 82 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.72 

0.000 

13.462 

4.3829 

0.000025 

0.0017 

-0.125 

3.824 

4.424 

0.751 

0.027 

0.0000 

CU. FEET 

205835.578 

0.000 

156376.469 

50911.199 

0.291 

-1452.418 

44421.801 

51385.434 

8728.079 

312.028 

0.044 

PERCENT 

100.00 

0.00 

75.97 

24.73 

0.00 

-0.71 

4.24 

0.15 

0.00 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVrc. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

20.33 

0.000 

12.914 

5.8542 

0.000025 

0.0023 

1.562 

4.424 

5.178 

0.027 

0.834 

0.0000 

CU. FEET 

236153.391 

0.000 

150011.937 

68002.664 

0.295 

18138.430 

51385.434 

60152.031 

312.028 

9683.859 

0.071 

PERCENT 

100.00 

0.00 

63.52 

28.80 

0.00 

7.68 

0.13 

4.10 

0.00 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

13.20 

0.000 

10.183 

6.0260 

0.000026 

0.0023 

-3.009 

CU. FEET 

153331.281 

0.000 

118283.031 

69998.453 

0.301 

-34950.633 

PERCENT 

100.00 

0.00 

77.14 

45.65 

0.00 

-22.79 



SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 
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5.178 

3.003 

0.834 

0.000 

0.0000 

60152.031 

34885.258 

9683.859 

0.000 

0.136 

6.32 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 85 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.81 

0.000 

7.623 

2.0172 

0.000024 

0.0008 

2.170 

3.003 

3.424 

0.000 

1.749 

0.0000 

CU. FEET 

137185.000 

0.000 

88547.945 

23431.363 

0.275 

25205.424 

34885.258 

39770.766 

0.000 

20319.918 

-0.009 

PERCENT 

100.00 

0.00 

64.55 

17.08 

0.00 

18.37 

0.00 

14.81 

0.00 

# 

ANNUAL TOTALS FOR YEAR 86 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

12.43 

0.000 

8.663 

5.9902 

0.000026 

0.0023 

-2.223 

3.424 

2.950 

1.749 

0.000 

0.0000 

CU. FEET 

144386.953 

0.000 

100629.453 

69582.219 

0.297 

-25825.133 

39770.766 

34265.551 

20319.918 

0.000 

0.112 

PERCENT 

100.00 

0.00 

69.69 

48.19 

0.00 

-17.89 

14.07 

0.00 

0.00 

PRECIPITATION 

ANNUAL TOTALS FOR YEAR 

INCHES 

1 0 . 2 3 

87 

CU. FEET 

118831.742 

PERCENT 

100.00 
m 
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RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.000 

6.530 

3.1823 

0.000024 

0.0012 

0.518 

2.950 

2.981 

0.000 

0.487 

0.0000 

0.000 

75847.383 

36965.289 

0.278 

6018.713 

34265.551 

34632.070 

0.000 

5652.193 

0.081 

0.00 

63.83 

31.11 

0.00 

5.06 

O.OO 

4.76 

0.00 

ANNUAL TOTALS FOR YEAR 88 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

7.92 

0.000 

5.139 

2.4936 

0.000024 

0.0010 

0.287 

2.981 

3.053 

0.487 

0.702 

0.0000 

CU. FEET 

91998.758 

0.000 

59699.016 

28965.643 

0.279 

3333.804 

34632.070 

35466.199 

5652.193 

8151.869 

0.012 

PERCENT 

100.00 

0.00 

64.89 

31.48 

0.00 

3.62 

6.14 

3.86 

0.00 

ANNUAL TOTALS FOR YEAR 89 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.53 

0.000 

7.772 

2.5869 

0.000024 

0.0010 

-0.829 

3.053 

2.926 

0.702 

0.000 

0.0000 

CU. FEET 

110700.531 

0.000 

90276.023 

30048.963 

0.280 

-9624.775 

35466.199 

33993.293 

8151.869 

0.000 

0.044 

PERCENT 

100.00 

0.00 

81.55 

27.14 

0.00 

-8.69 

7.36 

0.00 

0.00 



Attachment X, Page 59 
FMC Corporation PocateXXo, Idaho 

HELP SimuXation 3A 

ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH lAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.15 

0.000 

6.172 

3.1270 

0.000024 

0.0012 

0.851 

2.926 

2.960 

0.000 

0.818 

0.0000 

CU. FEET 

117902.430 

0.000 

71697.695 

36322.730 

0.282 

9881.720 

33993.293 

34378.164 

0.000 

9496.847 

0.002 

PERCENT 

100.00 

0.00 

60.81 

30.81 

0.00 

8.38 

0.00 

8.05 

0.00 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLE(rrED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

(niANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.65 

0.000 

9.704 

4.7686 

0.000025 

0.0018 

-0.823 

2.960 

2.951 

0.818 

0.003 

0.0000 

CU. FEET 

158558.437 

0.000 

112720.250 

55392.082 

0.289 

-9554.222 

34378.164 

34284.258 

9496.847 

36.532 

0.041 

PERCENT 

100.00 

0.00 

71.09 

34.93 

0.00 

-6.03 

5.99 

0.02 

0.00 

§ 

AVERAGE MONTHLY 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

VALUES 

JAN/JUL 

1.09 
0.51 

0.64 
0.57 

IN INCHES 

FEB/AUG 

0.87 
0.60 

0.51 
0.70 

FOR YEARS 

MAR/SEP 

1.16 
0.72 

0.65 
0.76 

48 THROUGH 91 

APR/OCT 

1.16 
0.86 

0.76 
0.70 

MAY/NOV 

1.31 
1.09 

0.82 
0.63 

JUN/DEC 

1.00 
1.01 

0.72 
0.68 

# 
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TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

0.000 
0.000 

0.000 
0.000 

0.559 
0.373 

0.189 
0.375 

0.000 
0.000 

0.000 
0.000 

0.890 
0.413 

0.287 
0.454 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/ LEAKAGE 

TOTAL.S 

STD. DEVIATIONS 

0.0804 
0.2013 

0.0704 
0.1300 

0.0676 
0.1720 

0.1510 
0.2376 

THROUGH LAYER 6 

0.0000 
0.0000 

0.0000 
0.0000 

AVERAGES OF MONTHLY 

0.0000 
0.0000 

0.0000 
0.0000 

AVERAGED 

0.000 
0.000 

0.000 
0.000 

1.305 
0.468 

0.573 
0.523 

0.2991 
0.1824 

0.3642 
0.1535 

0.0000 
0.0000 

0.0000 
0.0000 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

DAILY HEADS 

000 
000 

000 
000 . 

913 
460 

563 
432 

4388 
2610 

3071 
2163 

OOOO 
OOOO 

OOOO 
OOOO 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

(INCHES) 

000 
000 

000 
000 

902 
550 

599 
283 

4973 
4084 

2983 . 
2520 

OOOO 
OOOO 

OOOO 
OOOO 

0.000 
0.000 

0.000 
0.000 

0.751 
0.457 

0.564 
0.200 

0.3857 
0.3592 

0.2026 
0.2031 

0.0000 
0.0000 

0.0000 
0.0000 

DAILY AVERAGE HEAD ACROSS LAYER 6 

AVERAGES 

STD. DEVIATIONS 

0.0004 
0.0009 

0.0003 
0.0006 

0.0003 
0.0008 

0.0008 
0.0011 

0.0014 
0.0009 

0.0017 
0.0007 

0.0021 
0.0012 

0.0014 
0.0010 

0.0023 
0.0019 

0.0014 
0.0012 

0.0018 
0.0016 

0.0010 
0.0009 

AV7ERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 48 THROUGH 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 6 

AV^ERAGE HEAD ACROSS TOP 
OF LAYER 6 

CHANGE I N WATER STORAGE 

INCHES 

11.39 ( 

0.000 ( 

8.042 ( 

3.35315 ( 

0.00002 { 

0.001 ( 

-0.009 ( 

3.074) 

0.0000) 

2.1347) 

1.19338) 

0.00000) 

0.000) 

0.9115) 

CU. FEET 

132261.4 

0.00 

93411.54 

38950.152 

0.284 

-103.33 

.PERCENT 

100.00 

0.000 

70.626 

29.44938 

0.00021 

-0.078 

PEAK DAILY VALUES FOR YEARS 48 THROUGH 

(INCHES) 

1 . 6 8 

0 . 0 0 0 

0 . 4 5 3 0 6 

0 . 0 0 0 0 0 0 

0 . 0 6 4 

91 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 

AV;ERAGE HEAD ACROSS LAYER 6 

(CU. FT.) 

19514.879 

0.0000 

5262.70068 

0.00214 



SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 
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2.10 24403.4062 

0.2558 

0.0576 

• 

FINAL WATER 

LAYER 

1 

2 

3 

4 

5 

6 

SNOW WATER 

STORAGE AT END 

(INCHES) 

1.2620 

1.0478 

0.5116 

0.0025 

0.0000 

0.1275 

0.000 

OF YEAR 91 

(VOL/VOL) 

0.1052 

0.0437 

0.0853 

0.0127 

0.0000 

0.7500 

# 

• 
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL V7ERSI0N 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
soil. AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C:\HELP3\POCATEL.D4 
C:\HELP3 VPOCATEL.D7 
C:\HELP3\POCATEL.D13 
C: \HELP3 XPOĈ ATEL. Dll 
C:\HELP3\RnN4A.D10 
C: \HELP3 \RUN4A. OUT 

TIME: 10:55 4/11/1996 

TITLE: Pocatello 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER 
EFFECTIVE SAT. HYD 

CONTENT 
COND. 

= 
= 
= 
= 
= 
= 

NUMBER 0 
12 
0 
0 
0 
0 

00 
4730 
2220 
1050 
1297 

INCHES 
VOL/VOL 
VOL/VOL 
VOL/VOL 
VOL/VOL 

0.935000018000E-03 

LAYER 2 

TYPE 1 - V̂ ERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 
POROSITY = 
FIELD CAPACITY = 
WILTING POINT = 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 

24.00 INCHES 
0.3750 VOL/VOL 
0.0550 VOL/VOL 
0.0200 VOL/VOL 
0.0459 VOL/VOL 

1.00000000000 CM/SEC 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 6.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0816 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 

LAYER 4 

file:///HELP3
file:///HELP3
file:///HELP3
file:///HELP3
file://C:/HELP3/RnN4A.D10
file:///HELP3
file:///RUN4A
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TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

= 0 . 2 0 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LENGTH 

0.8500 VOL/VOL 
0.0100 VOL/VOL 
0.0050 VOL/VOL 
0.0119 VOL/VOL 

10.0000000000 
5.00 PERCENT 

400.0 FEET 

• 

CM/SEC 

LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

= 0.04 INCHES 
= 0 

0 
0 
0 

THKnCNESS 
POROSITY 
FIELD CaiPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIV/E SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

OOOO VOL/VOL 
OOOO VOL/VOL 
OOOO VOL/VOL 
OOOO VOL/VOL 

0.199999999000E-11 CM/SEC 
1.00 HOLES/ACRE 

10.00 HOLES/ACRE 
4 - POOR 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 0.17 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.299999989000E-07 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED. 

m 
SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

82 
0 
3 
24 
1 
10 
1 
0 
3 
3 
0 

80 
0 
200 
0 
999 
176 
500 
057 
279 
336 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 132 
END OF GROWING SEASON (JULIAN DATE) = 275 
AVERAGE ANNUAL WIND SPEED = 10.20 MPH 
AVERAGE 1ST QUARTER RELATIVE: HUMIDITY = 70.00 % 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 % 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 43.00 % 
AV;ERAGE 4TH QUARTER RELATIVE HUMIDITY = 65.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

1.07 0.87 1.17 1.15 1.31 1.01 
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0.50 0.61 0.72 0.86 1.09 1.02 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.80 
71.20 

29.50 
68.90 

35.50 
59.20 

44.60 
48.10 

54.00 
35.20 

62.50 
26.60 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

STATION LATITUDE = 42.55 DEGREES 

ANNUAL TOTALS FOR YEAR 48 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

NCHES 

13.50 

0.000 

10.397 

3.1276 

0.000035 

0.0012 

-0.024 

3.279 

3.254 

0.057 

0.057 

0.0000 

CU. FEET 

156816.062 

0.000 

120767.789 

36329.664 

0.411 

-281.902 

38085.086 

37803.184 

662.409 

662.409 

0.093 

PERCENT 

100.00 

0.00 

77.01 

23.17 

0.00 

-0.18 

0.42 

0.42 

0.00 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC. /LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CmANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.08 

0.000 

6.147 

3.2154 

0.000035 

0.0012 

-0.282 

3.254 

3.029 

0.057 

0.000 

0.0000 

CU. FEET 

105473.289 

0.000 

71403.844 

37350.117 

0.411 

-3281.134 

37803.184 

35184.457 

662.409 

0.000 

0.053 

PERCENT 

100.00 

0.00 

67.70 

35.41 

0.00 

-3.11 

0.63 

0.00 

0.00 
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ANNUAL TOTALS FOR YEAR 50 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./I.EAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.65 

0.000 

7.714 

3.9296 

0.000038 

0.0015 

0.006 

3.029 

3.035 

0.000 

0.000 

0.0000 

CU. FEET 

135326.437 

0.000 

89605.375 

45646.086 

0.437 

74.513 

35184.457 

35258.969 

0.000 

0.000 

0.020 

PERCENT 

100.00 

0.00 

66.21 

33.73 

0.00 

0.06 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.28 

0.000 

5.194 

2.2161 

0.000032 

0.0009 

0.870 

3.035 

3.871 

0.000 

0.034 

0.0000 

CU. FEET 

96180.500 

0.000 

60328.328 

25742.273 

0.367 

10109.488 

35258.969 

44970.793 

0.000 

397.665 

0.043 

PERCENT 

100.00 

0.00 

62.72 

26.76 

0.00 

10.51 

0.00 

0.41 

0.00 

« 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCHES 

8.55 

0.000 

7.543 

1.2176 

0.000029 

0.0005 

-0.211 

3.871 

CU. FEET 

99316.812 

0.000 

87623.898 

14143.164 

0.331 

-2450.588 

44970.793 

PERCENT 

100.00 

0.00 

88.23 

14.24 

0.00 

-2.47 m 
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SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3.654 

0.034 

0.040 

0.0000 

42447.586 

397.665 

470.283 

0.006 

0.40 

0.47 

0.00 

ANNUAL TOTALS FOR YEAR 53 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

9.22 

0.000 

6.678 

3.2770 

0.000036 

0.0013 

-0.735 

3.654 

2.959 

0.040 

0.000 

0.0000 

CU. FEET 

107099.547 

0.000 

77576.805 

38065.703 

0.415 

-8543,380 

42447.586 

34374.492 

470.283 

0.000 

0.003 

PERCENT 

100.00 

0.00 

72.43 

35.54 

0.00 

-7.98 

0.44 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 54 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.57 

0.000 

5.861 

2.6144 

0.000033 

0.0010 

0.094 

2.959 

3.053 

0.000 

0.000 

0.0000 

CU. FEET 

99549.164 

0.000 

68087.148 

30368.898 

0.380 

1092.686 

34374.492 

35467.176 

0.000 

0.000 

0.049 

PERCENT 

100.00 

0.00 

68.40 

30.51 

0.00 

1.10 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

9.04 

0.000 

55 

PRECIPITATION 

RUNOFF 

CU. FEET PERCENT 

105008.648 100.00 

0.000 0.00 
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EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

6.555 

1.7124 

0.000030 

0.0007 

0.773 

3.053 

3.826 

0.000 

0.000 

0.0000 

76140.023 

19891.611 

0.350 

8976.611 

35467.176 

44443.789 

0.000 

0.000 

0.059 

72.51 

18.94 

0.00 

8.55 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

56 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR ' 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

8.59 

0.000 

6.811 

2.5296 

0.000032 

0.0010 

-0.750 

3.826 

3.076 

0.000 

0.000 

0.0000 

CU. FEET 

99781.445 

0.000 

79110.812 

29383.646 

0.377 

-8713.409 

44443.789 

35730.379 

0.000 

0.000 

0.014 

PERCENT 

100.00 

0.00 

79.28 

29.45 

0.00 

-8.73 

0.00 

0.00 

0.00 

m 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.94 

0.000 

7.427 

3.3412 

0.000035 

0.0013 

0.172 

3.076 

3.248 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

86273.023 

38811.609 

0.405 

1993.994 

35730.379 

37724.371 

0.000 

0.000 

0.060 

PERCENT 

. 100.00 

0.00 

67.89 

30.54 

0.00 

1.57 

0.00 

0.00 

0.00 m 
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ANNUAL TOTALS FOR YEAR 58 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OP YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.25 

0.000 

5.581 

3.6159 

0.000036 

0.0014 

0.053 

3.248 

3.300 

0.000 

0.000 

0.0000 

CU. FEET 

107448.031 

0.000 

64833.344 

• 42002.660 

0.423 

611.524 

37724.371 

38335.895 

0.000 

3.659 

0.083 

PERCENT 

100.00 

0.00 

60.34 

39.09 

0.00 

0.57 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 59 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

7.25 

0.000 

4.786 

2.3307 

0.000032 

0.0009 

0.133 

3.300 

3.020 

0.000 

0.413 

0.0003 

CU. FEET 

84216.016 

0.000 

55597.363 

27073.449 

0.369 

1541.178 

38335.895 

35081.059 

3.659 

4799.674 

3.650 

PERCENT 

100.00 

0.00 

66.02 

32.15 

0.00 

1.83 

0.00 

5.70 

0.00 

ANNUAL TOTALS FOR YEAR 60 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

C31ANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

INCHES 

9.20 

0.000 

7.713 

1.9500 

0.000031 

0.0008 

-0.463 

3.020 

CU. FEET 

106867.211 

0.000 

89598.828 

22651.041 

0.355 

-5383.060 

35081.059 

PERCENT 

100.00 

0.00 

83.84 

21.20 

0.00 

-5.04 
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S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

2.970 

0.413 

0.000 

0.0000 

34497.672 

4799.674 

0.000 

0.049 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 6 1 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVra. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.58 

0.000 

7.342 

4.0548 

0.000038 

0.0016 

0.183 

2.970 

3.153 

0.000 

0.000 

0.0000 

CU. FEET 

134513.344 

0.000 

85288.180 

47100.570 

0.443 

2124.106 

34497.672 

36621.781 

0.000 

0.000 

0.038 

PERCENT 

100.00 

0.00 

63.40 

35.02 

0.00 

1.58 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.02 

0.000 

7.625 

2.5983 

0.000033 

0.0010 

-0.203 

3.153 

2.950 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

88567.078 

30181.578 

0.380 

-2356.667 

36621.781 

34265.113 

0.000 

0.000 

-0.020 

PERCENT 

100.00 

0.00 

76.09 

25.93 

0.00 

-2.02 

0.00 

0.00 

0.00 

# 

PRECIPITATION 

RUNOFF 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.15 

0.000 

• ••• 
63 

CU. FEET 

187598.437 

0.000 

PERCENT 

100.00 

0.00 # 
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EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC. /LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.058 

5.4821 

0.000042 

0.0021 

0.610 

2.950 

3.182 

0.000 

0.378 

0.0000 

116831.211 

63679.812 

0.489 

7086.943 

34265.113 

36962.906 

0.000 

4389.149 

-0.014 

62.28 

33.94 

0.00 

3.78 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 64 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CniANGE I N WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

CHES 

1.67 

0.000 

8.017 

2.2485 

0.000032 

0.0009 

1.404 

3.182 

4.940 

0.378 

0.024 

0.0000 

CU. FEET 

135558.719 

0.000 

93130.016 

26118.654 

0.368 

16309.676 

36962.906 

57377.730 

4389.149 

284.002 

0.005 

PERCENT 

100.00 

0.00 

68.70 

19.27 

0.00 

12.03 

3.24 

0.21 

0.00 

ANNUAL TOTALS FOR YEAR 65 

• 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.05 

0.000 

8.008 

3.2533 

0.000035 

0.0013 

-1.211 

4.940 

3.194 

0.024 

0.559 

0.0000 

•CU. FEET 

116740.812 

0.000 

93021.789 

37790.379 

0.407 

-14071.778 

57377.730 

37102.414 

284.002 

6487.542 

0.022 

PERCENT 

100.00 

0.00 

79.68 

32.37 

0.00 

-12.05 

0.24 

5.56 

0.00 
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ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

5.34 

0.000 

4.286 

1.7674 

0.000029 

0.0007 

-0.713 

3.194 

3.016 

0.559 

0.023 

0.0000 

CU. FEET 

62029.461 

0.000 

49783.461 

20529.979 

0.343 

-8284.348 

37102.414 

35033.133 

6487.542 

272.477 

0.026 

PERCENT 

100.00 

0.00 

80.26 

33.10 

0.00 

-13.36 

10.46 

0.44 

0.00 

ANNUAL TOTAI^ FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.43 

0.000 

7.927 

3.2496 

0.000035 

0.0013 

0.253 

3.016 

3.221 

0.023 

0.072 

0.0000 

CU. FEET 

132770.906 

0.000 

92081.914 

37746.859 

0.410 

2941.716 

35033.133 

37414.937 

272.477 

832.387 

0.004 

PERCENT 

100.00 

0.00 

69.35 

28.43 

0.00 

2.22 

0.21 

0.63 

0.00 

# 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COIMECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

14.08 

0.000 

9.960 

4.0274 

0.000038 

0.0015 

0.092 

CU. FEET 

163553.344 

0.000 

115699.992 

46781.977 

0.440 

1070.851 

PERCENT 

100.00 

0.00 

70.74 

28.60 

0.00 

0.65 # 
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FKC Corporation PocateXXo. Idaho 

HELP SimuXation 4A 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3.221 

3.289 

0.072 

0.096 

0.0000 

37414.937 

38207.305 

832.387 

1110.870 

0.079 

0.51 

0.68 

0.00 

ANNUAL TOTALS FOR YEAR 69 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM lAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUI3GET BALANCE 

INCHES 

9.04 

0.000 

7.136 

1.7555 

0.000030 

0.0007 

0.149 

3.289 

3.533 

0.096 

0.000 

0.0000 

CU. FEET 

105008.664 

0.000 

82891.547 

20391.566 

0.347 

1725.222 

38207.305 

41043.398 

1110.870 

0.000 

-0.020 

PERCENT 

100.00 

0.00 

78.94 

19.42 

0.00 

1.64 

1.06 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 70 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.27 

0.000 

8.945 

4.6973 

0.000040 

0.0018 

-0.373 

3.533 

3.161 

0.000 

0.000 

0.0000 

CU. FEET 

154144.391 

0.000 

103910.609 

54563.648 

0.469 

-4330.413 

41043.398 

36712.984 

0.000 

0.000 

0.076 

PERCENT 

100.00 

0.00 

67.41 

35.40 

0.00 

-2.81 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.83 

71 

PRECIPITATION 

CU. FEET PERCENT 

195497.344 100.00 



Attachment X. Page 73 
FMC Corpora t ion PocateXXo. Idaho 

BELP SimuXation 4A 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.000 

11.649 

4.2170 

0.000039 

0.0016 

0.964 

3.161 

3.759 

0.000 

0.365 

0.0000 

0.000 

135318.891 

48984.137 

0.443 

11193.859 

36712.984 

43667.203 

0.000 

4239.640 

0.007 

0.00 

69.22 

25.06 

0.00 

5.73 

0.00 

2.17 

0.00 

ANNUAL TOTALS FOR YEAR 72 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

12.95 

0.000 

9.058 

3.7784 

0.000037 

0.0015 

0.114 

3.759 

4.028 

0.365 

0.210 

0.0000 

CU. FEET 

150427.281 

0.000 

105215.289 

43890.270 

0.435 

1321.249 

43667.203 

46786.051 

4239.640 

2442.042 

0.034 

PERCENT 

100.00 

0.00 

69.94 

29.18 

0.00 

0.88 

2.82 

1.62 

0.00 

i ^ 

# 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.66 

0.000 

10.747 

3.7627 

0.000037 

0.0015 

-0.849 

4.028 

3.164 

0.210 

0.224 

0.0000 

CU. FEET 

158674.625 

0.000 

124831.797 

43707.879 

0.435 

-9865.578 

46786.051 

36756.117 

2442.042 

2606.396 

0.091 

PERCENT 

100.00 

0.00 

78.67 

27.55 

0.00 

-6.22 

1.54 

1.64 

0.00 



Attachment X. Page 74 
FMC Corporation PocateXXo, Idaho 

HELP SimuXation 4A 

ANNUAL TOTALS FOR YEAR 74 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.62 

0.000 

7.638 

3.0637 

0.000035 

0.0012 

-0.131 

3.164 

3.142 

0.224 

0.116 

0.0000 

CU. FEET 

123361.961 

0.000 

89299.375 

35587.652 

0.402 

-1525.507 

36756.117 

36492.355 

2606.396 

1344.650 

0.041 

PERCENT 

100.00 

0.00 

72.39 

28.85 

0.00 

-1.24 

2.11 

1.09 

0.00 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.49 

0.000 

9.381 

4.3117 

0.000039 

0.0017 

-0.203 

3.142 

3.054 

0.116 

0.010 

0.0000 

CU. FEET 

156699.859 

0.000 

103974.234 

50084.281 

0.453 

-2359.135 

36492.355 

35477.871 

1344.650 

116.160 

0.030 

PERCENT 

100.00 

0.00 

69.54 

31.96 

0.00 

-1.51 

0.86 

0.07 

0.00 

ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

11.26 

0.000 

8.492 

3.0259 

0.000034 

0.0012 

-0.268 

CU. FEET 

130796.141 

0.000 

98646.477 

35148.371 

0.399 

-3115.189 

PERCENT 

100.00 

0.00 

75.42 

26.87 

0.00 

-2.38 



Attachment 1, Page 75 
FMC Corporation PocateXXo, Idaho 

KELP SimuXation 4A 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SliOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3.054 

2.796 

0.010 

0.000 

0.0100 

35477.871 

32478.844 

116.160 

0.000 

116.080 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 77 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.87 

0.000 

5.575 

2.7265 

0.000033 

0.0010 

0.569 

2.796 

3.365 

0.000 

0.000 

0.0000 

CU. FEET 

103033.945 

0.000 

64756.516 

31671.424 

0.383 

6605.580 

32478.844 

39084.422 

0.000 

0.000 

0.038 

PERCENT 

100.00 

0.00 

62.85 

30.74 

0.00 

6.4.1 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 78 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL MATER BUDGET BALANCE 

INCHES 

10.35 

0.000 

7.470 

2.7376 

0.000034 

0.0011 

0.093 

3.365 

3.426 

0.000 

0.031 

0.0000 

CU. FEET 

120225.625 

0.000 

86767.906 

32381.096 

0.393 

1076.191 

39084.422 

39798.746 

0.000 

361.870 

0.042 

PERCENT 

100.00 

0.00 

72.17 

26.93 

0.00 

0.90 

0.00 

0.30 

0.00 

# 

PRECIPITATION 

ANNUAL TOTALS FOR YEAR 

INCHES 

8.80 

79 

CU. FEET 

102220.828 

PERCENT 

100.00 
• 



Attachment 1. Page 76 
FKC Corporation PocateXXo, Idaho 

BELP SimuXation 4A 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PraC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

6.922 

2.1943 

0.000031 

0.0008 

0.317 

3.426 

3.141 

0.031 

0.000 

0.OOOO 

0.000 

80411.594 

25489.016 

0.363 

-3680.156 

39798.746 

36480.461 

361.870 

0.000 

0.006 

0.00 

78.66 

24.94 

0.00 

-3.50 

0.35 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

17.27 

0.000 

12.522 

4.8650 

0.000041 

0.0019 

-0.118 

3.141 

3.023 

0.000 

0.000 

0.0000 

CU. FEET 

200608.375 

0.000 

145461.016 

56511.609 

0.475 

-1364.914 

35480.461 

35115.547 

0.000 

0.000 

0.181 

PERCENT 

100.00 

0.00 

72.51 

28.17 

0.00 

-0.68 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 81 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

14.17 

0.000 

8.452 

4.1651 

0.000038 

0.0016 

1.553 

3.023 

3.824 

0.000 

0.751 

0.0000 

CU. FEET 

164598.766 

0.000 

98182.523 

48381.414 

0.441 

18034.334 

35115.547 

44421.301 

0.000 

8728.079 

0.050 

PERCENT 

100.00 

0.00 

59.65 

29.39 

O.OO 

10.95 

0.00 

5.30 

0.00 



A t t a c h m e n t 1 , Page 77 
FMC C o r p o r a t i o n P o c a t e X X o . I d a h o 

KELP S i m u X a t i o n 4A 

ANNUAL TOTALS FOR YEAR 3 2 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BXnXSET BALANCE 

INCHES 

17.72 

0.000 

13.462 

4.3328 

0.000039 

0.0017 

-0.125 

3.324 

4.424 

0.751 

0.027 

0.0000 

CU. FEET 

205835.573 

0.000 

156376.469 

50911.004 

0.458 

-1452.418 

44421.801 

51385.434 

8728.079 

312.028 

0.071 

PERCENT 

100.00 

0.00 

75.97 

24.73 

0.00 

-0.71 

4.24 

0.15 

0.00 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

20.33 

0.000 

12.914 

5.8542 

0.000044 

0.0023 

1.562 

4.424 

5.178 

0.027 

0.834 

0.0000 

cru. FEET 

236153.391 

0.000 

150011.937 

63002.422 

0.511 

18138.430 

51385.434 

60152.031 

312.028 

9633.859 

0.098 

PERCENT 

100.00 

0.00 

63.52 

23.80 

0.00 

7.68 

0.13 

4.10 

0.00 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

INCHES 

13.20 

0.000 

10.183 

6.0260 

0.000045 

0.0023 

CU. FEET 

153331.281 

0.000 

118283.031 

69998.242 

0.519 

PERCENT 

100.00 

0.00 

77.14 

45.65 

0.00 



Attachment X, Page 78 
FMC Corporation PocateXXo. Idaho 

HELP SimuXation 4A 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3.009 

5.178 

3.003 

0.834 

0.000 

0.0000 

-34950.633 

60152.031 

34885.258 

9683.859 

0.000 

0.130 

-22.79 

6.32 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 85 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.81 

0.000 

7̂ 623 

2.0172 

0.000031 

0.0008 

2.170 

3.003 

3.424 

0.000 

1.749 

0.0000 

CU. FEET 

137185.000 

0.000 

88547.945 

23431.283 

0.357 

25205.424 

34885.258 

39770.766 

0.000 

20319.918 

-0.011 

PERCENT 

100.00 

0.00 

54.55 

17.08 

0.00 

18.37 

0.00 

14.81 

0.00 

ANNUAL TOTALS FOR YEAR 86 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

12.43 

0.000 

8.663 

5.9902 

0.000044 

0.0023 

-2.223 

3.424 

2.950 

1.749 

0.000 

0.0000 

CU. FEET 

144386.953 

0.000 

100629.453 

69582.023 

0.511 

-25825.133 

39770.766 

34265.551 

20319.918 

0.000 

0.093 

PERCENT 

100.00 

0.00 

69.69 

48.19 

0.00 

-17.89 

14.07 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 37 

INCHES cru. FEET PERCENT 



Attachment X, Page 79 
FMC Corporat ion PocateXXo, Idaho 

HELP SimuXation 4A 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRApiAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

10.23 

0.000 

6.530 

3.1323 

0.000035 

0.0012 

0.518 

2.950 

2.981 

0.000 

0.487 

0.0000 

113331.742 

0.000 

75847.383 

36965.168 

0.403 

6018.713 

34265.551 

34632.070 

0.000 

5652.193 

0.079 

100.00 

0.00 

63.83 

31.11 

0.00 

5.06 

0.00 

4.76 

0.00 

ANNUAL TOTALS FOR YEAR 33 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COIXECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

7.92 

0.000 

5.139 

2.4936 

0.000032 

0.0010 

0.287 

2.981 

3.053 

0.487 

0.702 

0.0000 

CU. FEET 

91998.758 

0.000 

59699.016 

28965.543 

0.377 

3333.804 

34632.070 

35466.199 

5652.193 

8151.869 

0.015 

PERCENT 

100.00 

0.00 

64.89 

31.48 

0.00 

3.62 

6.14 

3.86 

0.00 

m 

# 

ANNUAL TOTALS FOR YEAR 89 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

9.53 

0.000 

7.772 

2.5869 

0.000033 

0.0010 

-0.829 

3.053 

2.926 

0.702 

0.000 

0.0000 

CU. FEET 

110700.531 

0.000 

90276.023 

30048.855 

0.382 

-9624.775 

35466.199 

33993.293 

8151.869 

0.000 

0.050 

PERCQJT 

100.00 

0.00 

81.55 

27.14 

0.00 

-8.69 

7.36 

0.00 

0.00 # 



Attachment X, Page 80 
FMC Corporation PocateXXo, Idaho 

HELP SimuXation 4A 

ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

10.15 

0.000 

6.172 

3.1269 

0.000035 

0.0012 

0.851 

2.926 

2.960 

0.000 

- 0.818 

0.0000 

CU. FEET 

117902.430 

0.000 

71697.695 

36322.609 

0.404 

9381.720 

33993.293 

34373.164 

0.000 

9496.847 

0.002 

PERCENT 

100.00 

0.00 

60.81 

30.81 

0.00 

8.38 

0.00 

8.05 

0.00 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 5 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.65 

0.000 

9.704 

4.7636 

0.000040 

0.0018 

-0.823 

2.960 

2.951 

0.313 

0.003 

0.0000 

CU. FEET 

153558.437 

0.000 

112720.250 

55391.930 

0.465 

-9554.222 

34378.164 

34234.253 

9496.847 

36.532 

0.015 

PERCENT 

100.00 

0.00 

71.09 

34.93 

0.00 

-6.03 

5.99 

0.02 

0.00 

AV/ERAGE 

PRECIPITATION 

TOTALS 

STD. DEVIATK 

MONTHLY 

3NS 

VALUES 

JAN/JUL 

1.09 
0.51 

0.64 
0.57 

IN INCHES 

FEB/AUG 

0.87 
0.50 

0.51 
0.70 

FOR YEARS 

MAR/SEP 

1.16 
0.72 

0.65 
0.76 

43 THROUGH 91 

APR/OCT 

1.16 
0.86 

0.76 
0.70 

MAY/NOV 

1.31 
1.09 

0.82 
0.63 

JUN/DEC 

1.00 
1.01 

0.72 
0.68 
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RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

0.000 
0.000 

0.000 
0.000 

0.559 
0.373 

0.189 
0.375 

LATERAL DRAINAGE COLLECTED FROM 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/LEAKAGE 

TOTALS 

STD. DEVIATIONS 

0.0804 
0.2013 

0.0704 
0.1300 

0.000 
0.000 

0.000 
0.000 

0.890 
0.413 

0.287 
0.454 

LAYER 4 

0.0676 
0.1720 

0.1510 
0.2375 

THROUGH LAYER 6 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

1.305 
0.468 

0.573 
0.523 

0.2991 
0.1324 

0.3642 
0.1535 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.913 
0.460 

0.563 
0.432 

0.4338 
0.2610 

0.3071 
0.2163 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.902 
0.550 

0.599 
0.233 

0.4973 
0.4034 

0.2933 
0.2520 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.751 
0.457 

0.564 
0.200 

0.3357 
0.3592 

0.2026 
0.2031 

0.0000 
0.0000 

0.0000 
0.0000 

• 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 6 

AVERAGES 

STD. DEVIATIONS 

0.0004 
0.0009 

0.0003 
0.0006 

0.0003 
0.0003 

0.0008 
0.0011 

0.0014 
0.0009 

0.0017 
0.0007 

0.0021 
0.0012 

0.0014 
0.0010 

0.0023 
0.0019 

0.0014 
0.0012 

0.0018 
0.0016 

0.0010 
0.0009 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 48 THROUGH 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 6 

AV/ERAGE HEAD ACROSS TOP 
OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

1 1 . 3 9 ( 3 .074) 

0 . 0 0 0 ( 0 . 0 0 0 0 ) 

8 . 0 4 2 ( 2 . 1347 ) 

3 . 3 5 3 1 4 ( 1 .19337) 

0.00004 ( 0.00000) 

0.001 ( 0.000) 

-0.009 ( 0.9115) 

cru. FEET 

132261.4 

0.00 

93411.54 

38950.031 

0.412 

-103.33 

PERCENT 

100.00 

0.000 

70.626 

29.44929 

0.00031 

-0.078 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH lAYER 6 

AVERAGE HEAD ACROSS LAYER 6 

43 THROUGH 

(INCHES) 

1.63 

0.000 

0.45306 

0.000001 

0.064 

91 

(CU. FT.) 

19514.879 

0.0000 

5262.68848 

0.01522 
# 
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SNOW WATER 2 . 1 0 2 4 4 0 3 . 4 0 6 2 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

0 . 2 5 5 8 

0 . 0 5 7 6 

FINAL WATER 

LAYER 

1 

2 

3 

4 

5 

5 

SNOW WATER 

STORAGE AT END 

(INCHES) 

1.2520 

1.0478 

0.5116 

0.0025 

0.0000 

0.1275 

0.000 

OF YEAR 91 

(VOL/VOL) 

0.1052 

0.0437 

0.0353 

0.0127 

0.0000 

0.7500 
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HELP Simulation SA 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C: \HELP3 \ POCATEL. D4 
C: \HELP3 \ POCATEL. D7 
C:\HELP3\POCATEL.D13 
C:\HELP3\P0CATEL.D11 
C: \HELP3 \ RUN5 A .DIO 
C: \HELP3\RUNSA.0UT 

TIME: 17:48 DATE: 4/10/1996 

TITLE: Pocatello 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE V/ALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = O.1050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1297 VOL/VOL 
EFFECTIV/E SAT. HYD. COND. = 0.935000013000E-03 

m 
CM/SEC 

LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 24.00 INCHES 
POROSITY = 0.3750 VOL/VOL 
FIELD CAPACITY = 0.0550 VOL/VOL 
WILTING POINT = 0.0200 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0707 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 

LAYER 3 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 6.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0969 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 

m 
TYPE 2 - LATERAL DRAINAGE LAYER 

file:///HELP3
file:///HELP3
file://C:/HELP3/POCATEL.D13
file://C:/HELP3/P0CATEL.D11
file:///HELP3
file:///HELP3/RUNSA.0UT
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KELP SimuXation 5A 

MATERIAL TEXTURE NUMBER 
THICKNESS = 
POROSITY = 
FIELD CAPACITY = 
WILTING POINT = 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 
SLOPE = 
DRAINAGE LENGTH = 

0 . 2 0 INCHES 
0 .8500 VOL/VOL 
0 .0100 VOL/VOL 
0 .0050 VOL/VOL 
0 .0145 VOL/VOL 

10 .0000000000 
5 .00 PERCENT 

4 0 0 . 0 FEET 

CM/SEC 

LAYER 5 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

= 0.04 INCHES 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 

0.0000 VOL/VOL 
= 0.199999999000E-11 CM/SEC 

1.00 HOLES/ACRE 
3.00 HOLES/ACRE 

= 3 - GOOD 

THICKNESS 
POROSITY 
FIELD CTAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 17 

THICKNESS = 0.17 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC 

GENERAL DESISK AND EVAPORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EV/APORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

32 
0 
3 
24 
2 
10 
1 
0 
3 
4 
0 

80 
0 
200 
0 
208 
176 
500 
057 
966 
023 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

NOTE: 

EVAPOTRANSPIRATION AND WEATHER DATA 

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCTATELLO IDAHO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 132 
END OF GROWING SEASON (JULIAN DATE) = 275 
AVERAGE ANNUAL WIND SPEED ° 10.20 HFH 
AVERAGE 1ST QUARTER RELATIV/E HUMIDITY = 70.00 % 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 » 
AV;ERAGE 3RD QUARTER RELATIVE HUMIDITY = 43.00 % 
AV/ERAGE 4TH QUARTER RELATIVE HUMIDITY = 65.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL 

1.07 
0.50 

FEB/AUG 

0.87 
0.61 

MAR/SEP 

1.17 
0.72 

APR/OCT 

1.15 
0.35 

MAY/NOV 

1.31 
1.09 

JUN/DEC 

1.01 
1.02 
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HELP SimuXation 5A 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRQJHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2 3 . 3 0 
7 1 . 2 0 

2 9 . 5 0 
6 8 . 9 0 

3 5 . 5 0 
5 9 . 2 0 

4 4 . 6 0 
4 8 . 1 0 

54.00 
35.20 

6 2 . 5 0 
2 6 . 6 0 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICrALLY GENERATED USING 
C O E F F I C I E N T S FOR POCTATELLO IDAHO 

STATION LATITUDE 4 2 . 5 5 DEGREES 

ANNUAL TOTALS FOR YEAR 48 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLIiECTED FROM lAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCTE 

INCHES 

13.50 

0.000 

6.743 

6.7558 

0.000025 

0.0026 

0.002 

3.966 

3.968 

0.057 

0.057 

0.0000 

CU. FEET 

156815.062 

0.000 

73321.937 

78475.812 

0.289 

17.979 

46069.582 

46087.559 

662.409 

652.409 

0.043 

PERCrENT 

100.00 

0.00 

49.95 

50.04 

0.00 

0.01 

0.42 

0.42 

0.00 

# 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.03 

0.000 

4.907 

4.5311 

0.000025 

0.0018 

-0.358 

3.968 

3.666 

0.057 

0.000 

0.0000 

CU. FEET 

105473.289 

0.000 

57002.379 

52633.687 

0.288 

-4163.071 

46087.559 

42586.898 

662.409 

0.000 

0.010 

PERCENT 

100.00 

0.00 

54.04 

49.90 

0.00 

-3.95 

0.63 

0.00 

0.00 

# 
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AMSIUAL TOTALS FOR YEAR 50 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.65 

0.000 

6.093 

5.5193 

0.000024 

0.0021 

0.038 

3.666 

3.704 

0.000 

0.000 

0.0000 

CU. FEET 

135326.437 

0.000 

70772.375 

64111.770 

0.234 

441.938 

42586.898 

43028.836 

0.000 

0.000 

0.058 

PERCENT 

100.00 

0.00 

52.30 

47.38 

0.00 

0.33 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 5 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.28 

0.000 

4.510 

2.9428 

0.000024 

0.0011 

0.827 

3.704 

4.497 

0.000 

0.034 

0.0000 

CU. FEET 

96180.500 

0.000 

52388.777 

34183.562 

0.282 

9607.862 

43028.836 

52239.031 

0.000 

397.665 

0.015 

PERCENT 

100.00 

0.00 

54.47 

35.54 

0.00 

9.99 

0.00 

0.41 

0.00 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

INCHES 

8.55 

0.000 

5.971 

2.8607 

0.000024 

0.0011 

-0.282 

4.497 . 

4.209 

CU. FEET 

99316.812 

0.000 

69358.731 

33230.195 

0.281 

-3272.459 

52239.031 

48893.957 

PERCENT 

100.00 

0.00 

69.84 

33.46 

0.00 

-3.29 
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SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.034 

0.040 

0.0000 

397.665 

470.283 

0.013 

0.40 

0.47 

0.00 

ANNUAL TOTALS FOR YEAR 53 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

9.22 

0.000 

5.029 

4.8153 

0.000024 

0.0019 

-0.624 

4.209 

3.625 

0.040 

0.000 

0.0000 

CU. FEET 

107099.547 

0.000 

58416.684 

55934.422 

0.235 

-7251.901 

43893.957 

42112.336 

470.283 

0.000 

0.053 

PERCENT 

100.00 

0.00 

54.54 

52.23 

0.00 

-6.77 

0.44 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 54 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.57 

0.000 

3.834 

4.7194 

0.000025 

0.0018 

0.016 

3.625 

3.642 

0.000 

• 0.000 

0.0000 

CU. FEET 

99549.164 

0.000 

44539.664 

54820.344 

0.287 

188.822 

42112.336 

42301.160 

0.000 

0.000 

0.043 

PERCENT 

100.00 

0.00 

44.74 

55.07 

0.00 

0.19 

0.00 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

ANNUAL TOTALS FOR YEAR 

INCrHES 

9 . 0 4 

0 . 0 0 0 

5 . 5 9 1 

55 

CU. FEET PERCENT 

105008.643 100.00 

0.000 0.00 

64942.555 61.34 
# 
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DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

2.6900 

0.000024 

0.0010 

0.759 

3.642 

4.401 

0.000 

0.000 

0.0000 

31246.916 

0.284 

8818.907 

42301.160 

51120.056 

0.000 

0.000 

-0.010 

29.76 

0.00 

8.40 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 56 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVra. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

3.59 

0.000 

6.091 

3.2883 

0.000025 

0.0013 

-0.790 

4.401 

3.611 

0.000 

0.000 

0.0000 

CU. FEET 

99731.445 

0.000 

70757.508 

38197.039 

0.285 

-9173.394 

51120.066 

41946.672 

0.000 

0.000 

0.005 

PERCENT 

100.00 

0.00 

70.91 

38.28 

0.00 

-9.19 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.94 

0.000 

4.802 

5.9357 

0.000024 

0.0023 

0.203 

3.611 

3.814 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

55775.176 

68949.180 

0.233 

2354.410 

41945.672 

44301.032 

0.000 

0.000 

0.043 

PERCrENT 

100.00 

0.00 

43.39 

54.26 

0.00 

1.35 

0.00 

0.00 

0.00 
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ANNUAL TOTALS FOR YEAR 58 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.25 

0.000 

4.435 

4.6433 

0.000025 

0.0013 

0.171 

3.814 

3.985 

0.000 

0.000 

0.0000 

CU. FEET 

107448.031 

0.000 

51519.508 

53942.852 

0.285 

1985.358 

44301.082 

46286.441 

0.000 

3.659 

0.033 

PERCENT 

100.00 

0.00 

47.95 

50.20 

0.00 

1.85 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

59 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

7.25 

0.000 

3.870 

3.4761 

0.000024 

0.0013 

-0.097 

3.985 

3.475 

0.000 

0.413 

0.0003 

CU. FEET 

84216.016 

0.000 

44953.742 

40378.359 

0.273 

-1125.026 

46285.441 

40365.398 

3.659 

4799.674 

3.656 

PERCENT 

100.00 

0.00 

53.39 

47.95 

0.00 

-1.34 

0.00 

5.70 

0.00 

m 

# 

ANNUAL TOTALS FOR YEAR 60 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVra. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCHES 

9.20 

0.000 

5.744 

3.7255 

0.000024 

0.0014 

-0.269 

3.475 

CU. FEET 

106867.211 

0.000 

65721.914 

43274.918 

0.277 

-3129.944 

40355.398 

PERCENT 

100.00 

0.00 

62.43 

40.49 

0.00 

-2.93 

# 
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SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

3.619 

0.413 

0.000 

0.0000 

42035.129 

4799.674 

0.000 

0.044 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 61 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATSl AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

11.58 

0.000 

5.720 

5.6819 

0.000025 

0.0022 

0.178 

3.619 

3.797 

0.000 

0.000 

0.0000 

CU. FEET 

134513.344 

0.000 

66443.703 

66001.492 

0.283 

2067.831 

42035.129 

44102.961 

0.000 

0.000 

0.017 

PERCENT 

100.00 

0.00 

49.40 

49.07 

0.00 

1.54 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.02 

0.000 

6.264 

3.9553 

0.000024 

0.0015 

-0.199 

3.797 

3.597 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

72763.055 

45945.230 

0.275 

-2316.252 

44102.961 

41786.707 

0.000 

0.000 

0.038 

PERCENT 

100.00 

0.00 

52.52 

39.47 

0.00 

-1.99 

0.00 

0.00 

O.OO 

PRECIPITATION 

RUNOFF 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.15 

0.000 

63 

cru. FEET 

187598.437 

0.000 

PERCENT 

100.00 

0.00 
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EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVC;. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER" AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

7 . 0 9 0 

8 . 4 9 6 6 

0 . 0 0 0 0 2 5 

0 . 0 0 3 3 

0 . 5 6 4 

3 . 5 9 7 

3 . 7 3 3 

0 . 0 0 0 

0 . 3 7 3 

0 . 0 0 0 0 

82354.242 

98696.711 

0.287 

6547.126 

41786.707 

43944.687 

0.000 

4339.149 

0.074 

43 

52 

0 

3 

0 

2 

0 

90 

61 

00 

49 

00 

34 

00 

ANNUAL TOTALS FOR YEAR 64 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM lAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

NCHES 

11.67 

0.000 

5.793 

4.4241 

0.000024 

0.0017 

1.453 

3.733 

5.590 

0.378 

0.024 

0.0000 

CU. FEET 

135558.719 

0.000 

67287.195 

51390.746 

0.283 

16880.492 

43944.687 

64930.324 

4389.149 

284.002 

0.005 

PERCENT 

100.00 

0.00 

49.64 

37.91 

0.00 

12.45 

3.24 

0.21 

0.00 

F J 

ANNUAL TOTALS FOR YEAR 65 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BITOGET BALANCE 

INCHES 

10.05 

0.000 

6.661 

4.6148 

0.000024 

0.0018 

-1.226 

5.590 

3.829 

0.024 

0.559 

0.0000 

cru. FEET 

116740.812 

0.000 

77379.073 

53604.984 

0.277 

-14243.606 

64930.324 

44433.180 

284.002 

6437.542 

0.077 

PERCENT 

100.00 

0.00 

66.23 

45.92 

0.00 

-12.20 

0.24 

5.56 

0.00 
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ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

5 . 3 4 

0 . 0 0 0 

3 . 6 3 1 

2 . 3 8 9 5 

0 . 0 0 0 0 2 3 

0 . 0 0 0 9 

- 0 . 6 8 0 

3 . 3 2 9 

3 . 6 8 4 

0 . 5 5 9 

0 . 0 2 3 

0 . 0 0 0 0 

CU. FEET 

62029 .451 

0 .000 

42174 .906 

27756 .090 

0 .270 

- 7 9 0 1 . 8 0 6 

44483 .180 

42795 .437 

5487.542 

272 .477 

- 0 . 0 0 1 

PERCENT 

1 0 0 . 0 0 

0 .00 

5 7 . 9 9 

4 4 . 7 5 

0 . 0 0 

- 1 2 . 7 4 

1 0 . 4 6 

0 . 4 4 

0 .00 

ANNUAL TOTALS FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

1 1 . 4 3 

0 . 0 0 0 

5 . 3 8 3 

5 . 8 8 9 7 

0 . 0 0 0 0 2 5 

0 . 0 0 2 3 

0 . 1 5 8 

3 . 6 8 4 

3 . 7 9 4 

0 . 0 2 3 

0 . 0 7 2 

0 . 0 0 0 0 

cru. FEET 

132770 .906 

0 .000 

62526.090 

68414 .781 

0 . 2 8 5 

1329 .734 

42796 .437 

44066 .312 

272 .477 

332 .387 

- 0 . 0 3 2 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 

4 7 . 0 9 

5 1 . 5 3 

0 .00 

1 .38 

0 . 2 1 

0 . 6 3 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCrHES 

1 4 . 0 8 

0 . 0 0 0 

7 . 1 8 1 

6 . 7 8 7 8 

0 . 0 0 0 0 2 5 

0 . 0 0 2 6 

0 . 1 1 1 

3 . 7 9 4 

CU. FEET 

163553.344 

0 .000 

83418.812 

78847 .086 

0 .289 

1237.102 

44066.312 

PERCENT 

1 0 0 . 0 0 

0 .00 

5 1 . 0 0 

4 3 . 2 1 

0 .00 

0 .79 
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SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3.330 

0.072 

0.096 

0.0000 

45074.930 

832.337 

1110.370 

0.042 

0.51 

0.68 

0.00 

ANNUAL TOTALS FOR YEAR 69 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.04 

0.000 

5.857 

3.0919 

0.000024 

0.0012 

0.081 

3.880 

4.057 

0.096 

0.000 

0.0000 

CU. FEET 

105008.664 

0.000 

68152.328 

35915.055 

0.279 

941.011 

45074.930 

47125.812 

1110.870 

0.000 

-0.003 

PERCENT 

100.00 

0.00 

64.90 

34.20 

0.00 

0.90 

1.06 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 70 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.27 

0.000 

6.604 

6.9692 

0.000025 

0.0027 

-0.303 

4.057 

3.754 

0.000 

0.000 

0.0000 

CU. FEET 

154144.391 

0.000 

76713.227 

80954.273 

0.287 

-3523.497 

47126.812 

43603.316 

0.000 

0.000 

0.100 

PERCENT 

100.00 

0.00 

49.77 

52.52 

0.00 

-2.29 

0.00 

0.00 

0.00 

# 

ANNUAL TOTALS FOR YEAR 

INCHES 

1 6 . 8 3 

0 . 0 0 0 

7 1 

PRECIPITATION 

RUNOFF 

cru. FEET 

195497 .344 

0 . 0 0 0 

PERCENT 

100.00 

0.00 
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EVAPOTRANSPIRATION 

DRAINAGE COLLECrTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

8.137 

7.3581 

0.000025 

0.0028 

1.335 

3.754 

4.724 

0.000 

0.365 

O.OOOO 

94514.219 

85471.117 

0.236 

15511.693 

43603.316 

54875.371 

0.000 

4239.640 

0.033 

48.35 

43.72 

0.00 

7.93 

0.00 

2.17 

0.00 

ANNUAL TOTALS FOR YEAR 72 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

NCHES 

12.95 

0.000 

7.250 

5.9571 

0.000025 

0.0023 

-0.277 

4.724 

4.502 

0.355 

0.210 

0.0000 

CU. FEET 

150427.281 

0.000 

84332.070 

69314.266 

0.288 

-3219.472 

54875.371 

53453.496 

4239.640 

2442.042 

0.123 

PERCENT 

100.00 

0.00 

56.06 

46.08 

0.00 

-2.14 

2.82 

1.62 

0.00 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.65 

0.000 

8.094 

6.3527 

0.000025 

0.0025 

-0.737 

4.602 

3.801 

0.210 

0.224 

0.0000 

CU. FEET 

158674.625 

0.000 

94017.773 

73792.891 

0.287 

-9136.371 

53453.496 

44152.770 

2442.042 

2606.396 

0.045 

PERCENT 

100.00 

0.00 

59.25 

46.51 

0.00 

-5.76 

1.54 

1.64 

0.00 
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ANNUAL TOTALS FOR YEAR 74 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.62 

0.000 

6.706 

4.0189 

0.000024 

0.0015 

-0.105 

3.801 

3.805 

0.224 

0.116 

0.0000 

cru. FEET 

123361.961 

0.000 

77898.195 

46683.574 

0.233 

-1220.195 

44152.770 

44194.320 

2606.396 

1344.650 

0.104 

PERCENT 

100.00 

0.00 

63.15 

37.34 

0.00 

-0.99 

2.11 

1.09 

0.00 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.49 

0.000 

5.149 

7.5362 

0.000025 

0.0029 

-0.195 

3.805 

3.725 

0.116 

0.010 

0.0000 

cu. FEET 

156699.859 

0.000 

71424.164 

87540.703 

0.286 

-2265.311 

44194.320 

43273.660 

1344.650 

116.160 

0.019 

PERCENT 

100.00 

0.00 

45.58 

55.87 

0.00 

-1.45 

0.86 

0.07 

0.00 

# 

§ 

ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EV«lPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CTHANGE IN WATER STORAGE 

INCHES 

11.26 

0.000 

7.197 

4.5164 

0.000025 

0.0017 

-0.464 

CU. FEET 

130796.141 

0.000 

83603.234 

52462.125 

0.286 

-5335.639 

PERCENT 

100.00 

0.00 

63.92 

40.11 

0.00 

-4.12 
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SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3.725 

3.272 

0.010 

0.000 

0.0100 

43273.660 

38004.180 

115.160 

0.000 

116.131 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 77 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF lAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.87 

0.000 

4.900 

3.1463 

0.000025 

0.0012 

0.824 

3.272 

4.095 

0.000 

0.000 

0.0000 

CU. FEET 

103033.945 

0.000 

56918.315 

36547.719 

0.235 

9567.099 

33004.130 

47571.277 

0.000 

0.000 

0.022 

PERCENT 

100.00 

0.00 

55.24 

35.47 

0.00 

9.29 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.35 

0.000 

5.968 

4.3945 

0.000024 

0.0017 

-0.012 

4.095 

4.052 

0.000 

0.031 

0.0000 

cru. FEET 

120225.625 

0.000 

69322.297 

51046.715 

0.282 

-143.652 

47571.277 

47065.758 

0.000 

361.870 

-0.016 

PERCENT 

100.00 

0.00 

57.66 

42.46 

0.00 

-0.12 

0.00 

0.30 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

8.80 

79 

PRECIPITATION 

CU. FEET PERCENT 

102220.828 100.00 
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RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

5.802 

3.3900 

0.000024 

0.0013 

0.392 

4.052 

3.691 

0.031 

0.000 

0.0000 

0.000 

67392.393 

39378.391 

0.281 

-4550.312 

47065.758 

42377.316 

361.870 

0.000 

0.065 

0.00 

65.93 

38.52 

0.00 

-4.45 

0.35 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 80 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PSRC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.27 

0.000 

3.544 

8.7304 

0.000025 

0.0034 

-0.004 

3.691 

3.637 

0.000 

0.000 

0.0000 

CU. FEET 

200603.375 

0.000 

99248.273 

101411.961 

0.290 

-52.205 

42377.316 

42825.109 

0.000 

0.000 

0.048 

PERCENT 

100.00 

0.00 

49.47 

50.55 

0.00 

-0.03 

0.00 

0.00 

0.00 

# 

ANNUAL TOTALS FOR YEAR 81 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

AJtJNUAL WATER BUDGET BALANCE 

INCHES 

14.17 

0.000 

4.897 

3.1800 

0.000025 

0.0031 

1.093 

3.687 

4.028 

0.000 

0.751 

0.0000 

CU. FEET 

164598.766 

0.000 

56383.336 

95019.273 

0.291 

12695.827 

42325.109 

46792.859 

0.000 

8728.079 

0.041 

PERCENT 

100.00 

0.00 

34.56 

57.73 

0.00 

7.71 

0.00 

5.30 

0.00 
# 
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ANNUAL TOTALS FOR YEAR 82 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF lAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

17.72 

0.000 

10.310 

7.0792 

0.000025 

0.0027 

0.330 

4.028 

5.083 

0.751 

0.027 

0.0000 

CU. FEET 

205835.578 

0.000 

119765.758 

82232.570 

0.288 

3836.910 

46792.859 

59045.820 

8728.079 

312.028 

0.053 

PERCENT 

100.00 

0.00 

58.19 

39.95 

0.00 

1.86 

4.24 

0.15 

0.00 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCrHES 

20.33 

0.000 

3.014 

10.7765 

0.000025 

0.0042 

1.540 

5.083 

5.816 

0.027 

0.834 

0.0000 

CU. FEET 

236153.391 

0.000 

93033.781 

125179.977 

0.291 

17884.191 

59045.320 

67558.180 

312.028 

9683.859 

0.146 

PERCENT 

100.00 

0.00 

39.42 

53.01 

0.00 

7.57 

0.13 

4.10 

0.00 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 5 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

13.20 

0.000 

9.026 

7.2168 

0.000025 

0.0023 

-3.042 

CU. FEET 

153331.281 

0.000 

104842.297 

83829.937 

0.290 

-35341.371 

PERCENT 

100.00 

0.00 

68.38 

54.67 

0.00 

-23.05 



SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 
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5.816 

3.607 

0.834 

0.000 

0.0000 

67558.180 

41900.668 

9683.859 

0.000 

0.137 

6.32 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 85 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 5 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.81 

0.000 

6.697 

2.9714 

0.000024 

0.0011 

2.142 

3.607 

4.000 

0.000 

1.749 

0.0000 

CU. FEET 

137185.000 

0.000 

77790.437 

34515.797 

0.281 

24878.479 

41900.663 

46459.230 

0.000 

20319.918 

0.007 

PERCENT 

100.00 

0.00 

56.70 

25.16 

0.00 

13.13 

0.00 

14.81 

0.00 

# 

ANNUAL TOTALS FOR YEAR 86 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

12.43 

0.000 

6.880 

7.7095 

0.000025 

0.0030 

-2.160 

4.000 

3.589 

1.749 

0.000 

0.0000 

CU. FEET 

144386.953 

0.000 

79922.672 

89553.055 

0.290 

-25089.154 

46459.230 

41639.992 

20319.918 

0.000 

0.084 

PERCQIT 

100.00 

0.00 

55.35 

62.02 

0.00 

-17.38 

14.07 

0.00 

0.00 

PRECIPITATION 

ANNUAL TOTALS FOR YEAR 

INCHES 

10.23 

87 

CU. FEET 

118831.742 

PERCENT 

100.00 
m 
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RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

5.330 

4.3623 

0.000024 

0.0017 

0.538 

3.539 

3.640 

0.000 

0.437 

0.0000 

0.000 

61915.512 

50672.082 

0.281 

6243.757 

41639.992 

42281.559 

0.000 

5652.193 

0.103 

0.00 

52.10 

42.64 

0.00 

5.25 

0.00 

4.76 

0.00 

ANNUAL TOTALS FOR YEAR 88 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF lAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

7.92 

0.000 

4.222 

3.2419 

0.000025 

0.0012 

0.455 

3.640 

3.881 

0.487 

0.702 

0.0000 

CU. FEET 

91998.758 

0.000 

49041.951 

37657.953 

0.286 

5298.497 

42281.559 

45080.379 

5652.193 

8151.859 

0.055 

PERCENT 

100.00 

0.00 

53.31 

40.93 

0.00 

5.76 

6.14 

8.86 

0.00 

ANNUAL TOTALS FOR YEAR 89 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.53 

0.000 

6.465 

4.1245 

0.000024 

0.0016 

-1.060 

3.881 

3.523 

0.702 

0.000 

0.0000 

CU. FEET 

110700.531 

0.000 

75100.430 

47910.656 

0.283 

-12310.874 

45080.379 

40921.375 

8151.369 

0.000 

0.035 

PERCTENT 

100.00 

0.00 

67.34 

43.28 

0.00 

-11.12 

7.35 

0.00 

0.00 
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ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CrHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.15 

0.000 

4.950 

4.3382 

0.000024 

0.0017 

0.361 

3.523 

3.567 

0.000 

0.318 

0.0000 

CU. FEET 

117902.430 

0.000 

57503.098 

50392.562 

0.282 

10006.504 

40921.375 

41431.031 

0.000 

9496.847 

-0.014 

PERCENT 

100.00 

0.00 

48.77 

42.74 

0.00 

8.49 

0.00 

8.05 

0.00 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CrHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.65 

0.000 

5.982 

8.4478 

0.000025 

0.0033 

-0.780 

3.567 

3.601 

0.818 

0.003 

0.0000 

CU. FEET 

158558.437 

0.000 

69491.430 

98130.117 

0.288 

-9063.469 

41431.031 

41827.879 

9496.847 

36.532 

0.073 

PERCENT 

100.00 

0.00 

43.83 

61.89 

0.00 

-5.72 

5.99 

0.02 

0.00 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 48 THROUGH 91 

# 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEV/IATIONS 

RUNOFF 

1.09 
0.51 

0.64 
0.57 

0.87 
0.60 

0.51 
0.70 

1.16 
0.72 

0.65 
0.76 

1.16 
0.36 

0.76 
0.70 

1.31 
1.09 

0.32 
0.63 

1.00 
1.01 

0.72 
0.68 
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TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

0.000 
0.000 

0.000 
0.000 

0.549 
0.282 

0.179 
0.237 

LATERAL DRAINAGE COLLECTED FROM 

TOTALS 

STD. DEVIATIONS 

PERCOLATI ON / LEAKAGE 

TOTALS 

STD. DEVIATIONS 

0.1685 
0.3752 

0.0726 
0.2071 

0.000 
0.000 

0.000 
0.000 

0.867 
0.234 

0.264 
0.273 

LAYER 4 

0.0934 
0.3215 

0.0530 
0.3653 

THROUGH LAYER 6 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

1.206 
0.301 

0.569 
0.327 

0.3152 
0.3270 

0.4213 
0.3096 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.628 
0.244 

0.415 
0.250 

0.6216 
0.4828 

0.5289 
0.3382 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.582 
0.319 

0.361 
0.162 

0.8121 
0.5850 

0.6101 
0.4000 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.446 
0.414 

0.275 
0.182 

0.5870 
0.4850 

0.4438 
0.2822 

0.0000 
0.0000 

0.0000 
0.0000 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS ( INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 6 

AV7ERAGES 

S T D . DEV/IATIONS 

0 . 0 0 0 8 
0 .0017 

0 .0003 
0 .0009 

0 . 0 0 0 5 
0 . 0 0 1 5 

0 . 0 0 0 3 
0 . 0 0 1 7 

0 . 0 0 1 4 
0 . 0 0 1 5 

0 . 0 0 1 9 
0 . 0 0 1 5 

0 . 0 0 2 9 
0 . 0 0 2 2 

0 . 0 0 2 5 
0 . 0 0 1 8 

0.0037 
0.0028 

0 .0028 
0 .0019 

0.0032 
0.0022 

0 . 0 0 2 1 
0 . 0 0 1 3 

AVTERAGE ANNUAL TOTALS & ( S T D . DEV/IATIONS) FOR YEARS 4 8 THROUGH 9 1 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 
LAYER 6 

AV^ERAGE HEAD ACROSS TOP 
OF LAYER 6 

CHANGE I N WATER STORAGE 

INCHES 

11.39 

0.000 

6.121 

5.27417 

0.00002 

• 
3.074) 

0.0000) 

1.4193) 

2.00008) 

0.00000) 

CU. FEET 

132261.4 

0.00 

71106.96 

61264.754 

0.284 

PERCENT 

100.00 

0.000 

53.762 

46.32097 

0.00022 

0.002 ( 0.001) 

-0.010 ( 0.9145) -113.35 -0.086 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAVER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

AVERAGE HEAD ACROSS LAYER 6 

43 THROUGH 

(INCHES) 

1 .68 

0 . 0 0 0 

0 . 6 0 1 7 5 

0 . 0 0 0 0 0 0 

0 . 0 8 5 

91 

(CU. FT.) 

19514.879 

0.0000 

6989.96631 

0.00189 
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SNOW WATER 

MAXIMUM VEG. SOIL WATER (VOL/VOL) 

MINIMUM VEG. SOIL WATER (VOL/VOL) 

2.10 24403.4062 

0.2636 

0.0624 

FINAL WATER 

LAYER 

1 

2 

3 

4 

5 

6 

SNOW WATER 

STORAGE AT END 

(INCHES) 

1.2519 

1.6157 

0.5927 

0.0031 

0.0000 

0.1275 

0.000 

OF YEAR 91 

(VOL/VOL) 

0.1052 

0.0673 

0.0988 

0.0154 

0.0000 

0.7500 

• 
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3 . 0 3 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C: V HELP3 V POCATEL. D4 
C: \HELP3 \ POCATEL. D7 
C:V HELP3 V POCATEL.Dl3 
C:\HELP3\P0CATEL.D11 
C:VHELP3VRUN6A.D10' 
C: VHELP3 VRUN6A. OUT 

TIME: 1 2 : 3 4 4 / 1 1 / 1 9 9 6 

TITLE: P o c a t e l l o 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

TYPE 1 - V/ERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 12.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1050 V/OL/VOL 
INITIAL SOIL WATER CONTENT = 0.1297 VTOL/VOL 
EFFECTIV/E SAT. HYD. COND. = 0.935000018000E-03 CM/SEC 

LAYER 2 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 2 4 . 0 0 INCHES 
POROSITY = 0 . 3 7 5 0 VTOL/VOL 
FIELD CrAPACITY = 0 .0550 VOL/VOL 
WILTING POINT = 0 . 0 2 0 0 VTOL/VOL 
INITIAL SOIL WATER CONTENT = 0 .0707 VOL/VTOL 
EFFECTIV/E SAT. HYD. COND. = 0 .999999978000E-02 CM/SEC 

LAYER 3 

TYPE 1 - V/ERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 1 

THICKNESS = 6.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0450 VTOL/VOL 
WILTING POINT = 0.0180 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0969 VOL/VOL 
EFFECrriVE SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 

LAYER 4 

file:///HELP3
file://C:/HELP3/P0CATEL.D11
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TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THIcrKNESS = 0 . 2 0 INCHES 
POROSITY = 0 .8500 VOL/VOL 
FIELD CAPACITY = 0 .0100 VOL/VOL 
WILTING POINT = 0 .0050 VTOL/VOL 
INITIAL SOIL WATER CONTENT = 0 .0146 VTOL/VOL 
EFFECTIVE SAT. HYD. COND. = 10 .0000000000 CM/SEC 
SLOPE = 5 . 0 0 PERCENT 
DRAINAGE LENGTH = 4 0 0 . 0 FEET 

LAYER 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 0.04 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 0.0000 VOL/VOL 
WILTING POINT = 0.OOOO'VTOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL 
EFFECTIVE SAT. HYD. COND-. = 0.199999999000E-11 CM/SEC 
FML PINHOLE DENSITY = 1.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 10.00 HOLES/ACRE 
FML PLACEMENT QUALITY = 4 - POOR 

LAYER 6 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 0.17 INCHES 
POROSITY = 0.7500 VOL/VOL 
FIELD CAPACITY = 0.7470 VOL/VOL 
WILTING POINT = 0.4000 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.299999989000E-07 CM/SEC 

GENEBKL DESIGN AND EVAPORATIV/E ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURVE NUMBER = 
FRACTION OF AREA ALLOWING RUNOFF = 
AREA PROJECTED ON HORIZONTAL PLANE = 
EVAPORATIVE ZONE DEPTH = 
INITIAL WATER IN EVAPORATrVE ZONE = 
UPPER LIMIT OF EVAPORATIVE STORAGE = 
LOWER LIMIT OF EV/APORATTVE STORAGE = 
INITIAL SNOW WATER = 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER = 
TOTAL SUBSURFACE INFLOW = 

EVAPOTRANSPIRATION AND WEATHER DATA 

• 

82.30 
0.0 
3.200 
24.0 
2.208 

10.176 
1.500 
0.057 
3.966 
4.023 
0.00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 132 
END OF GROWING SEASON (JULIAN DATE) = 275 
AV/ERAGE ANNUAL WIND SPEED = 10.20 MPH 
AV/ERAGE 1ST QUARTER RELATIVE HUMIDITY = 70.00 % 
AV?ERAGE 2ND QUARTER RELATIV/E HUMIDITY = 52.00 % 
AV/ERAGE 3RD QUARTER RELATIV/E HUMIDITY = 43.00 % 
AV/ERAGE 4TH QUARTER RELATIV/E HUMIDITY = 65.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCTATEIiiO IDAHO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

1.07 0.87 1.17 1.15 1.31 1.01 
m 
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0.50 0 . 6 1 0.72 0 . 8 6 1.09 1.02 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.30 
71.20 

29.50 
63.90 

35.50 
59.20 

44.50 
43.10 

54.00 
35.20 

52.50 
26.50 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

STATION LATITUDE = 42.55 DEGREES 

ANNUAL TOTALS FOR YEAR 48 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.50 

" 0.000 

6.743 

6.7558 

0.000047 

0.0026 

0.002 

3.966 

3.968 

0.057 

0.057 

0.0000 

CU. FEET 

156816.062 

0.000 

78321.937 

78475.578 

0.543 

17.979 

46069.582 

46087.559 

662.409 

662.409 

0.022 

PERCENT 

100.00 

0.00 

49.95 

50.04 

0.00 

0.01 

0.42 

0.42 

0.00 

ANNUAL TOTALS FOR YEAR 49 

• 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.08 

0.000 

4.907 

4.5311 

0.000040 

0.0018 

-0.358 

3.968 

3.666 

0.057 

0.000 

0.0000 

CU. FEET 

105473.289 

0.000 

57002.379 

52633.500 

0.468 

-4163.071 

46087.559 

42536.898 

662.409 

0.000 

0.018 

PERCENT 

100.00 

0.00 

54.04 

49.90 

0.00 

-3.95 

0.63 

0.00 

0.00 
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ANNUAL TOTALS FOR YEAR 50 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.65 

0.000 

6.093 

5.5192 

0.000043 

0.0021 

0.038 

3.666 

3.704 

0.000 

0.000 

0.0000 

CU. FEET 

135326.437 

0.000 

70772.375 

64111.552 

0.501 

441.933 

42586.893 

43023.836 

0.000 

0.000 

0.056 

PERCENT 

100.00 

0.00 

52.30 

47.38 

0.00 

0.33 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

3.28 

0.000 

4.510 

2.9428 

0.000035 

0.0011 

0.827 

3.704 

4 . 4 9 7 

0 .000 

0 .034 

0 .0000 

CU. FEET 

96180.500 

0.000 

52388.777 

34183.430 

0.407 

9607.862 

43028.836 

52239.031 

0.000 

397.665 

0.023 

PERCQJT 

100.00 

0.00 

54.47 

35.54 

0.00 

9.99 

0.00 

0.41 

0.00 

• 9 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

INCHES 

8.55 

0.000 

5.971 . 

2.8607 

0.000034 

0.0011 

-0.282 

4.497 

CU. FEET 

99316.812 

0.000 

69353.781 

33230.055 

0.393 

-3272.459 

52239.031 

PERCENT 

100.00 

0.00 

69.84 

33.46 

0.00 

-3.29 

• 



Attachment 1, Page X03 
FMC Corporation. PocateXXo. Idaho 

KELP SimuXation 6A 

SOIL WATER AT EIJD OF YEAR 

SNOW WATER AT START OP YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

4.209 

0.034 

0.040 

0.0000 

48893.957 

397.665 

470.283 

0.034 

0.40 

0.47 

0.00 

ANNUAL TOTALS FOR YEAR S3 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

9.22 

0.000 

5.029 

4.8153 

0.000041 

0.0019 

-0.624 

4.209 

3.625 

0.040 

0.000 

0.0000 

CU. FEET 

107099.547 

0.000 

58416.684 

55934.223 

0.479 

-7251.901 

48893.957 

42112.336 

470.283 

0.000 

0.064 

PERCENT 

100.00 

0.00 

54.54 

52.23 

0.00 

-6.77 

0.44 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 54 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.57 

0.000 

3.834 

4.7194 

0.000041 

0.0018 

0.016 

3.625 

3.642 

0.000 

0.000 

O.OOOO 

cru. FEET 

99549.164 

0.000 

44539.664 

54320.125 

0.476 

188.822 

42112.336 

42301.160 

0.000 

0.000 

0.075 

PERCENT 

100.00 

0.00 

44.74 

55.07 

0.00 

0.19 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

9.04 

0.000 

55 

PRECIPITATION 

RUNOFF 

CU. FEET PERCENT 

105008.648 100.00 

0.000 0.00 



Attachment X, Page X09 
FMC Corporat ion. PocateXXo, Idaho 

HELP SimuXation 6A 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

5 . 5 9 1 

2 . 6 9 0 0 

0 .000034 

0 .0010 

0 . 7 5 9 

3 . 6 4 2 

4 . 4 0 1 

0 . 0 0 0 

0 . 0 0 0 

0 .0000 

64942.555 

31246.814 

0.398 

• 8818.907 

42301.160 

51120.066 

0.000 

0.000 

-0.022 

61 

29 

0 

8 

0 

0 

0 

84 

76 

00 

40 

00 

00 

00 

ANNUAL TOTALS FOR YEAR 

INCHES 

56 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AV/G. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

8.59 

0.000 

6.091 

3.2883 

0.000036 

0.0013 

-0.790 

4.401 

3.611 

0.000 

0.000 

0.0000 

CU. FEET 

99781.445 

0.000 

70757.508 

38195.879 

0.419 

-9173.394 

51120.066 

41946.672 

0.000 

0.000 

0.035 

PERCENT 

100.00 

0.00 

70.91 

38.28 

0.00 

-9.19 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AV/G. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.94 

0.000 

4.802 

5.9357 

0.000043 

0.0023 

0.203 

3.611 

3.814 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

55775.176 

68948.969 

0.505 

2354.410 

41946.672 

44301.082 

0.000 

0.000 

0.032 

PERCENT 

100.00 

0.00 

43.89 

54.26 

0.00 

1.85 

0.00 

0.00 

0.00 



A t t a c h m e n t X. Page XXO 
FHC C o r p o r a t i o n . PocateXXo, I d a h o 

HELP S i m u X a t i o n 6A 

ANNUAL TOTALS FOR YEAR 5 3 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.25 

0.000 

4.435 

4!6433 

0.000041 

0.0013 

0.171 

3.814 

3.985 

0.000 

0.000 

0.0000 

CU. FEET 

107448.031 

0.000 

51519.508 

53942.641 

0.471 

1985.358 

44301.082 

46286.441 

0.000 

3.659 

0.058 

PERCENT 

100.00 

0.00 

47.95 

50.20 

0.00 

1.35 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 5 9 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECrTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

A V G . HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCrHES 

7.25 

0.000 

3.870 

3.4751 

0.000036 

0.0013 

-0.097 

3.985 

3.475 

0.000 

0.413 

0.0003 

CU. FEET 

84216.016 

0.000 

44953.742 

40378.219 

0.421 

-1125.026 

46236.441 

40365.393 

3.559 

4799.674 

3.654 

PERCENT 

100.00 

0.00 

53.39 

47.95 

0.00 

-1.34 

0.00 

5.70 

0.00 

ANNUAL TOTALS FOR YEAR 60 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

INCHES 

9.20 

0.000 

5.744 

3.7254 

0.000037 

0.0014 

-0.259 

3.475 

CU. FEET 

106367.211 

0.000 

66721.914 

43274.777 

0.428 

-3129.944 

40365.398 

PERCENT 

100.00 

0.00 

62.43 

40.49 

0.00 

-2.93 



Attachment X. Page XXX 
FMC Corporat ion, PocateXXo. Idaho 

BELP SimuXation 6A 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

3.619 

0.413 

0.000 

0.0000 

42035.129 

4799.674 

-0.000 

0.034 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 61 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

11.58 

0.000 

5.720 

5.6819 

0.000044 

0.0022 

0.178 

3.619 

3.797 

0.000 

0.000 

0.0000 

CU. FEET 

134513.344 

0.000 . 

66443.703 

66001.266 

0.509 

2067.831 

42035.129 

44102.961 

0.000 

0.000 

0.028 

PERCENT 

100.00 

0.00 

49.40 

49.07 

0.00 

1.54 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

10.02 

0.000 

6.264 

3.9553 

0.000038 

0.0015 

-0.199 

3.797 

3.597 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

72763.055 

45945.059 

0.437 

-2316.252 

44102.961 

41786.707 

0.000 

0.000 

0.048 

PERCENT 

100.00 

0.00 

62.52 

39.47 

0.00 

-1.99 

0.00 

0.00 

0.00 

# 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.15 

0.000 

63 

PRECIPITATION 

RUNOFF 

CU. FEET PERCrOJT 

187598.437 100.00 

0.000 0.00 



Attachment X, Page 1X2 
FMC Corporation, PocatelXo, Idaho 

BELP Simulation 6A 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH lAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE .. 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

7 . 0 9 0 

8 .4966 

0 . 0 0 0 0 5 2 

0 . 0 0 3 3 

0 . 5 6 4 

3 . 5 9 7 

3.783 

0.000 

0.378 

0.0000 

82354.242 

98696.391 

0.603 

6547.126 

41786.707 

43944.637 

0.000 

4389.149 

0.079 

43.90 

52.51 

0.00 

3.49 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 64 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

11.67 

0.000 

5.793 

4.4241 

0.000039 

0.0017 

1.453 

3.783 

5.590 

0.378 

0.024 

0.0000 

CU. PEET 

135558.719 

0.000 

67287.195 

51390.555 

0.456 

16880.492 

43944.687 

64930.324 

4389.149 

284.002 

0.020 

PERCENT 

100.00 

0.00 

49.64 

37.91 

0.00 

12.45 

3.24 

0.21 

0.00 

ANNUAL TOTALS FOR YEAR 65 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.05 

0.000 

6.661 

4.6147 

0.000040 

0.0018 

-1.226 

5.590 

3.829 

0.024 

0.5S9 

0.0000 

CU. FEET 

116740.812 

0.000 

77379.078 

53604.820 

0.463 

-14243.606 

64930.324 

44483.180 

284.002 

6487.542 

0.057 

PERCENT 

100.00 

0.00 

66.28 

45.92 

0.00 

-12.20 

0.24 

5.56 

0.00 



Attachment 1, Page X13 
FMC Corporation. PocateXXo, Idaho 

BELP Simulation 6A 

ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH lAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

5.34 

0 .000 

3 .631 

2 .3395 

0 .000032 

0.0009 

- 0 . 6 8 0 

3 .829 

3.684 

0 .559 

0 .023 

0 .0000 

CU. FEET 

6 2 0 2 9 . 4 6 1 

0 . 0 0 0 

4 2 1 7 4 . 9 0 6 

2 7 7 5 5 . 9 6 7 

0 . 3 7 2 

- 7 9 0 1 . 8 0 6 

4 4 4 8 3 . 1 3 0 

4 2 7 9 6 . 4 3 7 

6 4 3 7 . 5 4 2 

2 7 2 . 4 7 7 

0 . 0 2 1 

PERCENT 

1 0 0 . 0 0 

0 .00 

6 7 . 9 9 

4 4 . 7 5 

0 . 0 0 

- 1 2 . 7 4 

1 0 . 4 6 

0 .44 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OP LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

11 .43 

0 .000 

5 .333 

5 .8897 

0 .000044 

0 .0023 

0 .158 

3 .684 

3.794 

0 .023 

0 .072 

0 .0000 

CU. FEET 

1 3 2 7 7 0 . 9 0 6 

0 . 0 0 0 

6 2 5 2 6 . 0 9 0 

6 8 4 1 4 . 5 6 2 

0 . 5 1 1 

1 8 2 9 . 7 3 4 

4 2 7 9 6 . 4 3 7 

4 4 0 6 6 . 3 1 2 

2 7 2 . 4 7 7 

8 3 2 . 3 8 7 

- 0 . 0 4 1 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 

4 7 . 0 9 

5 1 . 5 3 

0 . 0 0 

1 .38 

0 . 2 1 

0 . 6 3 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

14 .08 

0 .000 

7 . 1 8 1 

6 .7873 

0 .000047 

0 .0026 

0 . 1 1 1 

CU. FEET 

1 6 3 5 5 3 . 3 4 4 

0 . 0 0 0 

8 3 4 1 8 . 8 1 2 

7 8 8 4 6 . 8 2 3 

0 . 5 4 5 

1 2 8 7 . 1 0 2 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 

5 1 . 0 0 

4 8 . 2 1 

0 . 0 0 

0 . 7 9 



Attachment X, Page XX4 
FHC Corporation, PocateXXo, Idaho 

HELP SimuXation 6A 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

3.794 

3.880 

0.072 

0.096 

0.0000 

44066.312 

45074.930 

832.387 

1110.870 

0.045 

0.51 

0.68 

0.00 

ANNUAL TOTALS FOR YEAR 69 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET- BAIANCE 

INCHES 

9.04 

0.000 

5.867 

3.0918 

0.000035 

0.0012 

0.081 

3.880 

4.057 

0.096 

0.000 

0.0000 

CU. FEET 

105003.664 

0.000 

68152.323 

35914.926 

0.406 

941.011 

45074.930 

47126.812 

1110.870 

0.000 

-0.005 

PERCENT 

100.00 

0.00 

64.90 

34.20 

0.00 

0.90 

1.05 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 70 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.27 

0.000 

6.604 

6.9692 

0.000048 

0.0027 

-0.303 

4.057 

3.754 

0.000 

0.000 

0.0000 

CO. FEET 

154144.391 

0.000 

76713.227 

80954.000 

0.559 

-3523.497 

47126.812 

43603.316 

0.000 

0.000 

0.106 

PERCENT 

100.00 

0.00 

49.77 

52.52 

0.00 

-2.29 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

16.83 

71 

PRECIPITATION 

cru. FEET PERCENT 

195497.344 100.00 



Attachment X, Page XX5 
FKC Corporation, PocateXXo, Idaho 

KELP SimuXation 6A 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

8.137 

7.3580 

0.000048 

0.0028 

1.335 

3.754 

4.724 

0.000 

0.365 

0.0000 

0.000 

94514.219 

85470.828 

0.561 

15511.693 

43503.316 

54875.371 

0.000 

4239.640 

0.046 

0 

48 

43 

0 

7 

0 

2 

0 

00 

.35 

72 

•00 

93 

00 

17 

00 

ANNUAL TOTALS FOR YEAR 72 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

P E R C . / L E A K A G E THROUGH LAYER 6 

AVG. HEAD ON TOP OF lAYER 6 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

12.95 

0.000 

7.260 

5.9671 

0.000045 

0.0023 

-0.277 

4.724 

4.602 

0.365 

0.210 

0.0000 

CU. FEET 

150427.281 

0.000 

84332.070 

69314.047 

0.524 

-3219.472 

54875.371 

53453.496 

4239.640 

2442.042 

0.109 

PERCENT 

100.00 

0.00 

56.06 

46.08 

0.00 

-2.14 

2.82 

1.62 

0.00 

m 

m 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 5 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.66 

0.000 

8.094 

6.3527 

0.000046 

0.0025 

-0.787 

4.602 

3.801 

0.210 

0.224 

0.0000 

CU. FEET 

158674.625 

0.000 

94017.773 

73792.633 

0.532 

-9136.371 

53453.496 

44152.770 

2442.042 

2606.396 

0.061 

PERCENT 

100.00 

0.00 

59.25 

46.51 

0.00 

-5.76 

1.54 

1.64 

0.00 
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ANNUAL TOTALS FOR YEAR 74 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF lAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCrHES 

10.62 

0.000 

6.706 

4.0189 

0.000038 

0.0016 

-0.105 

3.301 

3.805 

0.224 

0.116 

0.0000 

CU. FEET 

123361.961 

0.000 

77898.195 

46683.410 

0.443 

-1220.195 

44152.770 

44194.320 

2606.396 

1344.650 

0.110 

PERCENT 

100.00 

0.00 

53.15 

37.34 

0.00 

-0.99 

2.11 

1.09 

0.00 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.49 

0.000 

6.149 

7.5362 

0.000049 

0.0029 

-0.195 

3.305 

3.725 

0.116 

0.010 

0.0000 

cru. FEET 

156699.859 

0.000 

71424.164 

87540.453 

0.569 

-2265.311 

44194.320 

43273.660 

1344.650 

116.160 

-0.009 

PERCENT 

100.00 

0.00 

45.53 

55.87 

0.00 

-1.45 

0.86 

0.07 

0.00 

ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 5 

AVTO. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

INCHES 

11.26 

0.000 

7.197 

4.5164 

0.000040 

0.0017 

-0.464 

CU. FEET 

130796.141 

0.000 

83603.234 

52461.941 

0.467 

-5335.639 

PERCQJT 

100.00 

0.00 

63.92 

40.11 

0.00 

-4.12 



SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 
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3.725 

3.272 

0.010 

0.000 

0.0100 

43273.660 

33004.180 

116.160 

0.000 

116.134 

0.09 

0.00 

0.09 

ANNUAL TCyrALS FOR YEAR 77 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CTHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.87 

0.000 

4.900 

3.1463 

9.000036 

0.0012 

0.824 

3.272 

4.095 

0.000 

0.000 

0.0000 

CU. FEET 

103033.945 

0.000 

55918.316 

35547.586 

0.415 

9567.099 

38004.180 

47571.277 

0.000 

0.000 

0.025 

PERCENT 

100.00 

0.00 

55.24 

35.47 

0.00 

9.29 

0.00 

0.00 

0.00 

# 

ANNUAL TOTALS FOR YEAR 78 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AV/G. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT ESD OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

10.35 

0.000 

5.968 

4.3945 

0.000040 

0.0017 

-0.012 

4.095 

4.052 

0.000 

0.031 

0.0000 

cru. FEET 

120225.625 

0.000 

69322.297 

51046.520 

0.459 

-143.652 

47571.277 

47065.758 

0.000 

361.870 

0.000 

PERCENT 

100.00 

0.00 

57.66 

42.46 

0.00 

-0.12 

0.00 

0.30 

0.00 

PRECIPITATION 

ANNUAL TOTALS FOR YEAR 

INCHES 

8.80 

79 

CU. FEET PERCENT 

102220 .823 1 0 0 . 0 0 
« ^ 
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• 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.000 

5.302 

3.3900 

0.000036 

0.0013 

0.392 

4.052 

3.691 

0.031 

0.000 

0.0000 

0.000 

67392.398 

39378.254 

0.423 

-4550.312 

47065.758 

42877.316 

361.870 

0.000 

0.059 

0.00 

65.93 

38.52 

0.00 

-4.45 

0.35 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVro. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

17.27 

0.000 

8.544 

3.7303 

0.000053 

0.0034 

-0.004 

3.691 

3.687 

0.000 

0.000 

0.0000 

CU. FEET 

200608.375 

0.000 

99248.273 

101411.633 

0.621 

-52.205 

42877.316 

42325.109 

0.000 

0.000 

0.050 

PERCENT 

100.00 

0.00 

49.47 

50.55 

0.00 

-0.03 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 81 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM lAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

14.17 

0.000 

4.897 

8.1800 

0.000051 

0.0031 

1.093 

3.687 

4.028 . 

0.000 

0.751 

0.0000 

CU. FEET 

164598.766 

0.000 

56883.336 

95018.937 

0.595 

12695.827 

42825.109 

46792.859 

0.000 

8728.079 

0.070 

PERCENT 

100.00 

0.00 

34.56 

57.73 

0.00 

7.71 

0.00 

5.30 

0.00 
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ANNUAL TOTALS FOR YEAR 82 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.72 

0.000 

10.310 

7.0792 

0.000048 

0.0027 

0.330 

4.028 

5.033 

0.751 

0.027 

0.0000 

CU. FEET 

205835.578 

0.000 

119765.758 

82232.305 

0.559 

3836.910 

46792.859 

59045.820 

3728.079 

312.028 

0,047 

PERCENT 

100.00 

0.00 

58.19 

39.95 

0.00 

1.86 

4.24 

0.15 

0.00 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

20.33 

0.000 

8.014 

10.7765 

C). 000059 

0.0042 

1.540 

5.083 

5.816 

0.027 

0.834 

0.0000 

CU. FEET 

236153.391 

0.000 

93088.781 

125179.594 

0.688 

17384.191 

59045.820 

67558.180 

312.028 

9683.859 

0.138 

PERCQJT 

100.00 

0.00 

39.42 

53.01 

0.00 

7.57 

0.13 

4.10 

0.00 

• 

6 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 5 

AV/G. HEAD ON TOP OF LAYER 6 

INCHES 

13.20 

0.000 

9.026 

7.2167 

0.000049 

0.0028 

CU. FEET 

153331.281 

0.000 

104842.297 

83829.656 

0.565 

PERCENT 

100.00 

0.00 

68.38 

54.67 

0.00 
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CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

3.042 

5.816 

3.607 

0.834 

0.000 

0.0000 

-35341.371 

67558.130 

41900.663 

9683.859 

0.000 

0.138 

-23.05 

6.32 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 85 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LATER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.81 

0.000 

6.697 

2.9714 

0.000035 

0.0011 

2.142 

3.607 

4.000 

0.000 

1.749 

0.0000 

cru. FJEET 

137185.000 

0.000 

77790.437 

34515.680 

0.406 

24878.479 

41900.668 

46459.230 

0.000 

20319.918 

0.002 

PERCENT 

100.00 

0.00 

56.70 

25.16 

0.00 

18.13 

0.00 

14.81 

0.00 

ANNUAL TOTALS FOR YEAR 86 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATI ON 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCrHES 

12.43 

0.000 

6.880 

7.7094 

0.000050 

0.0030 

-2.160 

4.000 

3.589 

1.749 

0.000 

0.0000 

CU. FEfl' 

144386.953 

0.000 

79922.672 

89552.773 

0.578 

-25039.154 

46459.230 

41639.992 

20319.918 

0.000 

0.084 

PERCENT 

100.00 

0.00 

55.35 

62.02 

0.00 

-17.33 

14.07 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

87 

CU. FEET PERCENT 
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PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVra. HEAD ON TOP OF LAYER 6 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

10.23 

0.000 

5.330 

4.3623 

0.000039 

0.0017 

0.533 

3.589 

3.640 

0.000 

0.437 

0.0000 

118831.742 

0.000 

61915.512 

50671.918 

0.458 

6243.757 

41689.992 

42281.559 

0.000 

5652.193 

0.098 

100.00 

0.00 

52.10 

42.64 

0.00 

5.25 

0.00 

4.76 

0.00 

ANNUAL TOTALS FOR YEAR 38 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AV/G. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

7.92 

0.000 

4.222 

3.2419 

0.000036 

0.0012 

0.456 

3.640 

3.881 

0.487 

0.702 

0.0000 

CU. FEET 

91998.753 

0.000 

49041.961 

37657.820 

0.420 

5298.497 

42281.559 

45080.379 

5652.193 

8151.869 

0.054 

PERCQIT 

100.00 

0.00 

53.31 

40.93 

0.00 

5.76 

6.14 

8.36 

0.00 

m 

m 

ANNUAL TOTALS FOR YEAR 89 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT ESD OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.53 

0.000 

6.465 

4.1245 

0.000039 

0.0016 

-1.060 

3.881 

3.523 

0.702 

0.000 

0.0000 

CU. FEET 

110700.531 

0.000 

75100.430 

47910.477 

0.450 

-12310.874 

45080.379 

40921.375 

3151.869 

0.000 

0.045 

PERCENT 

100.00 

0.00 

67.34 

43.28 

0.00 

-11.12 

7.36 

0.00 

0.00 
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ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.15 

0.000 

4.950 

4.3382 

0.000039 

0.0017 

0.861 

3.523 

3.567 

0.000 

0.818 

0.0000 

CU. FEET 

117902.430 

0.000 

57503.098 

50392.367 

0.457 

10006.504 

40921.375 

41431.031 

0.000 

9496.347 

0.005 

PERCENT 

100.00 

0.00 

43.77 

42.74 

0.00 

3.49 

0.00 

8.05 

0.00 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 4 

PERC./LEAKAGE THROUGH LAYER 6 

AVG. HEAD ON TOP OF LAYER 6 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.65 

0.000 

5.982 

3.4478 

0.000052 

0.0033 

-0.780 

3.567 

3.601 

0.818 

0.003 

0.0000 

CU. FEET 

158558.437 

0.000 

69491.430 

98129.828 

0.600 

-9063.469 

41431.031 

41827.879 

9496.847 

36.532 

0.049 

PERCENT 

100.00 

0.00 

43.83 

. 61.89 

0.00 

-5.72 

5.99 

0.02 

0.00 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 48 THROUGH 91 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

1.09 
0.51 

0.64 
0.57 

0.87 
0.60 

0.51 
0.70 

1.16 
0.72 

0.65 
0.76 

1.16 
0.86 

0.76 
0.70 

1.31 
1.09 

0.82 
0.63 

1.00 
1.01 

0.72 
0.68 
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RUNOFF 

TOTALS 0.000 
0.000 

STD. DEVIATIONS 0.000 
0.000 

EVAPOTRANSPIRATION 

TOTALS 0.549 
0.282 

STD. DEVIATIONS 0.179 
0.287 

0.000 
0.000 

0.000 
0.000 

0.867 
0.284 

0.264 
0.278 

LATERAL DRAINAGE COLLECTED FROM LAYER 4 

TOTALS 0.1635 
0.3752 

STD. DEVm^TIONS 0.0726 
0.2071 

0.0934 
0.3215 

0.0630 
0.3653 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

TOTALS 0.OOOO 
0.0000 

STD. DEVIATIONS 0.0000 
0.0000 

AV7ERAGES OF MONTHLY 

DAILY AVERAGE HEAD ACROSS LAYER 

AVraSAGES 0.0008 
0.0017 

STD. DEVIATIONS 0.0003 
0.0009 

AVERAGE ANNUAL TOTALS & (STD. 

PRECIPITATION 11 

RUNOFF 0 

EVAPOTRANSPIRATION 6 

LATERAL DRAINAGE COLLECTED 5 
FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH 0 
LAYER 6 

AV/ERAGE HEAD ACROSS TOP 0 
OF LAYER 6 

CHANGE IN WATER STORAGE -0 

0.0000 
0.0000 

0.0000 
0.0000 

AV/ERAGED 

6 

0.0005 
0.0015 

0.0003 
0.0017 

0.000 
0.000 

0.000 
0.000 

1.206 
0.301 

0.569 
0.327 

0.3152 
0.3270 

0.4213 
0.3096 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.628 
0.244 

0.415 
0.250 

0.6216 
0.4828 

0.5289 
0.3882 

0.0000 
0.0000 

0.0000 
0.0000 

0.000 
0.000 

0.000 
0.000 

0.582 
0.319 

0.351 
0.162 

0.8121 
0.5850 

0.6101 
0.4000 

0.0000 
0.0000 

0.0000 
0.0000 

DAILY HEADS (INCHES) 

0.0014 
0.0015 

0.0019 
0.0015 

0.0029 
0.0022 

0.0025 
0.0018 

DEVIATIONS) FOR YEARS 43 

INCHES 

39 ( 

000 ( 

121 ( 

.27415 ( 

.00004 ( 

.002 { 

.010 ( 

3.074) 

0.0000) 

1.4193) 

2.00003) 

0.00001) 

0.001) 

0.9145) 

0.0037 
0.0023 

0.0023 
0.0019 

THROUGH 

CU. FEET 

132261 

0 

71106 

61264 

0 

-113 

0.000 
0.000 

0.000 
0.000 

0.445 
0.414 

0.275 
0.132 

0.6870 
0.4850 

0.4438 
0.2322 

0.0000 
0.0000 

0.0000 
0.0000 

0.0032 
0.0022 

0.0021 
0.0013 

91 

PERCENT 

.4 100.00 

.00 

.96 

0.000 

53.762 

.539 46.32030 

.490 

.35 

0.00037 

-0.086 

m̂  

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 4 

PERCOLATION/LEAKAGE THROUGH LAYER 6 

AVTERAGE HEAD ACROSS LAYER 6 

48 THROUGH 

(INCHES) 

1.68 

0.000 

0.60175 

0.000002 

0.085 

91 

(CU. FT.) 

19514.879 

0.0000 

6989.94824 

0.01992 
• 
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FMC Corporation, PocateXXo, Idaho 

HELP S i m u X a t i o n 6A 

SNOW WATER 2 . 1 0 2 4 4 0 3 . 4 0 6 2 

MAXIMUM V/EG. SOIL WATER (VOL/VOL) 

MINIMUM V/EG. SOIL WATER (VTOL/VOL) 

0 . 2 6 3 6 

0 . 0 6 2 4 

FINAL WATER 

LAYER 

1 

2 

3 

4 

5 

6 

SNOW WATER 

STORAGE AT END 

(INCHES) 

1.2619 

1.6157 

0.5927 

0.0031 

0.0000 

0.1275 

0.000 

OF YEAR 91 

(VOL/VOL) 

0.1052 

0.0673 

0.0933 

0.0154 

0.0000 

0.7500 



ATTACHMENT H-2 

RCRA GUTOANCE CAP HELP VERSION 3 SIMULATIONS 

Pond 8E Closure Plan May 2002 
E:VPn<i8E CP\2002 CPVCovereVApp Cvr.Doc 



Attachment 2, Page 2 
FMC Corporation, Pocatello, Idaho 

HELP Simulation IB 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL VERSION 3.03 (31 DECEMBER 1994) 

DEV/ELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EV?APOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C: VHELP3 VPOCATEL. D4 
C: VHELP3 \ POCATEL. D7 
C:VHELP3\POCATEL.D13 
C:VHELP3\P0CATEL.D11 
C:\HELP3\RUN1B.D10 
C:VHELP3\RUN1B.OUT 

TIME: 13:16 DATE: 4/15/1996 

TITLE: Pocatello 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - V/ERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 2 4 . 0 0 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VOL 
WILTING POINT = 0.1050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1658 VOL/VOL 
EFFECrTIVE SAT. HYD. COND. = 0.935000018000E-03 CH/SEC 

LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THICrKNESS = 12.00 INCHES 
POROSITY = 0.4170 VOL/VOL 
FIELD CAPACITY = 0.0460 VOL/VOL 
WILTING POINT = 0.0200 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.0463 VOL/VOL 
EFFECrriV/E SAT. HYD. COND. = 0.999999978000E-02 CM/SEC 
SLOPE = 5.00 PERCENT 
DRAINAGE LENGTH = 400.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

= 0.17 INCHES THICKNESS = 
POROSITY 
FIELD CAPACITY = 
WILTING POINT = 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 0 
FML PINHOLE DENSITY = 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY = 3 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

199999999000E-11 CM/SEC 
1.00 HOLES/ACRE 
3.00 HOLES/ACRE 

- GOOD 

file://VHELP3/P0CATEL.D11
file://C:/HELP3/RUN1B.D10
file:///RUN1B


Attachment 2. Page 3 
FHC Corporation, PocateXXo. Idaho 

HELP Simulation IB 

LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4300 VOL/VOL 
FIELD CAPACITY = 0.3670 VOL/VOL 
WILTING POINT = 0.2800 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4300 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = O.lOOOOOOOlOOOE-06 CM/SEC 

GENERAL DESIGN AND EV/APORATIVE ZONE DATA 

NOTE: SCS RUNOFF CURVE NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURV/E NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATXVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

82 
0 
3 
24 
3 
11 
2 
0 
14 
14 
0 

80 
0 
200 
0 
979 
352 
520 
057 
854 
911 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

NOTE: 

EVAPOTRANSPIRATION AND WEATHER DATA 

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 132 
END OF GROWING SEASON (JXn.IAN DATE) = 275 
AV/ERAGE ANNUAL WIND SPEED = 10.20 MPH 
AV/ERAGE 1ST QUARTER RELATTVE HUMIDITY = 70.00 % 
AVTERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 % 
AVERAGE 3RD QUARTER RELATIV/E HUMIDITY = 43.00 % 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 65.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

JAN/JUL 

1.07 
0.50 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV 

0.87 
0.61 

1.17 
0.72 

1.15 
0.86 

1.31 
1.09 

JUN/DEC 

1.01 
1.02 

NOTE: TEMPERATURE DATA WAS SYNTHETICrALLY GENERATED USING 
COEFFICIENTS FOR POCTATELLO IDAHO 

NORMAL MEAN MONTHLY TEMPERATURE (BEGSSES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.80 
71.20 

29.50 
68.90 

35.50 
59.20 

44.60 
48.10 

54.00 
35.20 

62.50 
26.60 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

STATION LATITUDE = 42.55 DEGREES 

ANNUAL TOTALS FOR YEAR 

INCHES 

48 

cru. FEET PERCQIT 



Attachment 2, Page 4 
FMC Corporation, Pocate l lo , Idaho 

HELP Simulation XB 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

13.50 

0.000 

13.450 

0.0080 

0.000029 

6.0031 

0.042 

14.854 

14.896 

0.057 

0.057 

0.0000 

156816.052 

0.000 

156239.969 

92.441 

0.336 

483.284 

172545.500 

173028.797 

662.409 

662.409 

0.023 

100.00 

0.00 

99.63 

0.06 

0.00 

0.31 

0.42 

0.42 

0.00 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCTHES 

9.08 

0.000 

10.462 

0.0453 

0.000043 

0.0176 

-1.428 

14.896 

13.525 

0.057 

0.000 

0.0000 

CU. FEET 

105473.289 

0.000 

121528.664 

531.746 

0.498 

-16587.648 

173028.797 

157103.547 

662.409 

0.000 

0.033 

PERCENT 

100.00 

0.00 

115.22 

0.50 

0.00 

-15.73 

0.63 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 50 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVn:. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

11.65 

0.000 

10.998 

0.0088 

0.000029 

0.0034 

0.643 

13.525 

14.168 

0.000 

0.000 

0.0000 

CU. FEET 

135326.437 

0.000 

127750.477 

102.318 

0.339 

7473.194 

157103.547 

154576.750 

0.000 

0.000 

0.102 

PERCENT 

100.00 

0.00 

94.40 

0.08 

0.00 

5.52 

0.00 

0.00 

0.00 



Attachment 2 . Page 5 
FMC Corporat ion. PocateXXo, Idaho 

BELP SimuXation XB 

ANNUAL TOTALS FOR YEAR 51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.28 

0.000 

8.038 

0.0021 

0.000026 

0.0008 

0.240 

14.168 

14.374 

0.000 

0.034 

0.0000 

CU. FEET 

96180.500 

0.000 

93369.430 

24.770 

0.302 

2735.945 

164576.750 

166965.031 

0.000 

397.665 

0.050 

PERCrOJT 

100.00 

0.00 

97.08 

0.03 

0.00 

2.90 

0.00 

0.41 

0.00 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.55 

0.000 

8.465 

0.0012 

0.000026 

0.0005 

0.083 

14.374 

14.450 

0.034 

0.040 

0.0000 

CU. FEET 

99316.812 

0.000 

98340.922 

13.888 

0.297 

961.635 

166965.031 

167854.094 

397.665 

470.283 

0.024 

PERCQJT 

100.00 

0.00 

99.02 

0.01 

0.00 

0.97 

0.40 

0.47 

0.00 

ANNUAL TOTALS FOR YEAR 53 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

INCTHES 

9.22 

0.000 

10.162 

0.0033 

0.000027 

0.0013 

CU. FEET 

107099.547 

0.000 

118036.414 

38.712 

0.309 

PERCENT 

100.00 

0.00 

110.21 

0.04 

0.00 



CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

A t t a c h m e n t 2 , Page 6 
FMC C o r p o r a t i o n , PocateXXo, I d a h o 

BELP SimuXation XB 

-0.945 

14.450 

13.546 

0.040 

0.000 

0.0000 

-10975.392 

167354.094 

157348.434 

470.283 

0.000 

0.001 

-10.25 

0.44 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 5 4 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.57 

0.000 

8.597 

0.0035 

0.000027 

0.0013 

-0.030 

13.546 

13.515 

0.000 

0.000 

0.0000 

CU. FEET 

99549.164 

0.000 

99862.844 

40.229 

0.310 

-354.271 

157348.484 

156994.219 

0.000 

0.000 

0.051 

PERCENT 

100.00 

0.00 

100.32 

0.04 

0.00 

-0.36 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 55 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVn;. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OP YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

9.04 

0.000 

8.252 

0.0016 

0.000026 

0.0006 

0.786 

13.515 

14.302 

0.000 

0.000 

0.0000 

CU. FKET 

105008.648 

0.000 

95356.195 

18.787 

0.299 

9133.325 

156994.219 

166127.531 

0.000 

0.000 

0.045 

PERCENT 

100.00 

0.00 

91.28 

0.02 

0.00 

8.70 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

56 

cru. FEET PERCENT 



Attachment 2, Page 7 
PMC Corporation, PocateXXo. Idaho 

HELP SimuXation XB 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

8.59 

0.000 

8.497 

0.0009 

0.000025 

0.0003 

0.093 

14.302 

14.394 

0.000 

0.000 

0.0000 

99781.445 

0.000 

93696.172 

10.462 

0.295 

1074.543 

156127.531 

167202.078 

0.000 

0.000 

-0.034 

100.00 

0.00 

98.91 

0.01 

0.00 

1.08 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATIC3N 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT QID OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

10.94 

0.000 

11.567 

0.0208 

0.000034 

0.0080 

-0.648. 

14.394 

13.746 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

134361.531 

241.754 

0.393 

-7524.634 

167202.078 

159677.391 

0.000 

0.000 

0.093 

PERCENT 

100.00 

0.00 

105.73 

0.19 

0.00 

-5.92 

0.00 

0.00 

0.00 

ANNUAL TOTALS POR YEAR 58 

PRECIPITATZON 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

INCHES 

9.25 

0.000 

8.315 

0.0154 

0.000032 

0.0060 

0.420 

13.746 

14.166 

0.000 

0.000 

CU. FEET 

107448.031 

0.000 

102392.422 

179.142 

0.370 

4876.040 

159677.391 

164553.437 

0.000 

3.659 

PERCENT 

100.00 

0.00 

95.29 

0.17 

0.00 

4.54 

0.00 

0.00 



Attachment 2, Page 8 
FMC Corporation, PocateXXo, Idaho 

HELP SimuXation XB 

ANNUAL WATER BUDGET BAIANCE 0.0000 0 . 0 6 1 0.00 

ANNUAL TOTALS FOR YEAR 59 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

7.25 

0.000 

7.483 

0.0031 

0.000027 

0.0012 

-0.236 

14.166 

13.517 

0.000 

0.413 

0.0003 

CU. FEET 

84216.016 

0.000 

86913.805 

36.523 

0.308 

-2743.292 

164553.437 

157014.125 

3.659 

4799.574 

3.668 

PERCENT 

100.00 

0.00 

103.21 

0.04 

0.00 

-3.25 

0.00 

5.70 

0.00 

ANNUAL TOTALS FOR YEAR 60 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

9.20 

0.000 

9,343 

0.0019 

0.000026 

0.0007 

-0.145 

13.517 

13.785 

0.413 

0.000 

0.0000 

CU. FEET 

106367.211 

0.000 

108532.312 

21.833 

0.301 

-1687.199 

157014.125 

160126.609 

4799.674 

0.000 

-0.040 

PERCENT 

100.00 

0.00 

101.56 

0.02 

0.00 

-1.53 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 61 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

INCHES 

11.58 

0.000 

11.273 

0.0036 

0.000027 

CU. FEET 

134513.344 

0.000 

130951.164 

42.364 

0.310 

PERCQJT 

100.00 

0.00 

97.35 

0.03 

0.00 



Attachment 2, Page 9 
FMC Corporation, Pocatello, Idaho 

HELP Simulation XB 

kVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.0014 

0.303 

13.785 

14.088 

0.000 

0.000 

0.0000 

3519.487 

160126.609 

163646.094 

0.000 

0.000 

0.009 

2.62 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

PRECIPITATION 

RUNOFF 

"EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

10.02 

0.000 

10.727 

0.0097 

0.000029 

0.0033 

-0.717 

14.083 

13.371 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

124602.273 

113.093 

0.342 

-8323.433 

163646.094 

155322.656 

0.000 

0.000 

0.069 

PERCENT 

100.00 

0.00 

107.05 

0.10 

0.00 

-7.15 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 63 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT QID OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

16.15 

0.000 

15.170 

0.0175 

0.000033 

0.0068 

0.963 

13.371 

13.956 

0.000 

0.378 

0.0000 

CU. FEET 

187598.437 

0.000 

176213.609 

203.664 

0.379 

11180.743 

155322.656 

162114.250 

0.000 

4389.149 

0.041 

PERCENT 

100.00 

0.00 

93.93 

0.11 

0.00 

5.96 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 64 



Attachment 2, Page XO 
FMC Corporation, PocateXXo, Idaho 

HELP SimuXation XB 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

• SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

11.67 

0.000 

10.260 

0.0062 

0.000028 

0.0024 

1.404 

13.956 

15.713 

0.373 

0.024 

0.0000 

CU. FEET 

135553.719 

0.000 

119179.883 

72.554 

0.326 

16305.971 

152114.250 

182525.375 

4389.149 

284.002 

-0.016 

PERCENT 

100.00 

0.00 

87.92 

0.05 

0.00 

12.03 

3.24 

0.21 

0.00 

ANNUAL TOTALS FOR YEAR 65 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.05 

0.000 

11.300 

0.0010 

0.000025 

0.0004 

-1.251 

15.713 

13.923 

0.024 

0.559 

0.0000 

CU. FEET 

116740.812 

0.000 

131253.375 

11.595 

0.296 

-14529.935 

182525.375 

161791.906 

284.002 

6487.542 

-0.013 

PERCENT 

100.00 

0.00 

112.44 

0.01 

0.00 

-12.45 

0.24 

5.56 

0.00 

ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

INCHES 

5.34 

0.000 

6.263 

0.0005 

0.000021 

0.0002 

-0.924 

13.923 

13.540 

0.559 

0.023 

CU. FEET 

62029.461 

0.000 

72754.484 

5.263 

0.246 

-10730.587 

161791.906 

157276.375 

6437.542 

272.477 

PERCENT 

100.00 

0.00 

117.29 

0.01 

0.00 

-17.30 

10.46 

0.44 



Attachment 2, Page 11 
FKC Corporation. Poca te l lo , Zdaho 

HELP Simulation IB 

ANNUAL WATER BUDGET BALANCE 0.0000 0.056 0.00 

ANNUAL TOTALS FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.43 

0.000 

11.145 

0.0071 

0.000026 

0.0027 

0.278 

13.540 

13.770 

0.023 

0.072 

0.0000 

CU. FEET 

132770.906 

0.000 

129455.570 

82.790 

0.305 

3231.142 

157276.375 

159947.509 

272.477 

832.337 

0.098 

PERCENT 

100.00 

0.00 

97.50 

0.06 

0.00 

2.43 

0.21 

0.63 

0.00 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

14.08 

0.000 

13.659 

0.0077 

0.000029 

0.0030 

0.414 

13.770 

14.159 

0.072 

0.096 

0.0000 

CU. FEET 

163553.344 

0.000 

158657.187 

89.919 

0.334 

4805.769 

159947.509 

164474.891 

332.387 

1110.870 

0.125 

PERCENT 

100.00 

0.00 

97.01 

0.05 

0.00 

2.94 

0.51 

0.63 

0.00 

ANNUAL TOTALS FOR YEAR 59 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

INCHES 

9.04 

0.000 

9.231 

0.0120 

0.000030 

CU. FEET 

105008.664 

0.000 

107222.477 

139.447 

0.353 

PERCENT 

100.00 

0.00 

102.11 

0.13 

0.00 



Attachment 2, Page X2 
FMC Corporat ion, P o c a t e l l o , Idalio 

BELP Simulat ion XB 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.0046 

-0.203 

14.159 

14.052 

0.096 

0.000 

0.0000 

-2353.593 

164474.391 

153232.172 

1110.870 

0.000 

-0.013 

-2.24 

1.06 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 70 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

13.27 

0.000 

12.991 

0.0275 

0.000037 

0.0106 

0.252 

14.052 

14.304 

0.000 

0.000 

0.0000 

CU. FEET 

154144.391 

0.000 

150903.266 

319.179 

0.424 

2921.481 

163232.172 

166153.541 

0.000 

0.000 

0.049 

PERCENT 

100.00 

0.00 

97.90 

0.21 

0.00 

1.90 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 71 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SHOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

16.83 

0.000 

15.669 

0.0272 

0.000037 

0.0105 

1.134 

14.304 

15.073 

0.000 

0.365 

0.0000 

CU. FEET 

195497.344 

0.000 

132008.047 

316.224 

0.424 

13172.621 

166153.641 

175086.625 

0.000 

4239.640 

0.034 

PERCQIT 

100.00 

0.00 

93.10 

0.16 

0.00 

6.74 

0.00 

2.17 

0.00 

ANNUAL TOTALS FOR YEAR 72 



A t t a c h m e n t 2 , P a g e X3 
FMC C o r p o r a t i o n . Poca teXXo, I d a h o 

BELP S i m u l a t i o n XB 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

12.95 

0.000 

13.379 

0.2576 

0.000118 

0.0992 

-0.687 

15.073 

14.541 

0.365 

0.210 

0.0000 

CU. FEET 

150427.281 

0.000 

155410.875 

2992.334 

1.367 

-7977.383 

175086.625 

168906.844 

4239.640 

2442.042 

0.076 

PERCENT 

100.00 

0.00 

103.31 

1.99 

0.00 

-5.30 

2.82 

1.62 

0.00 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH lAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CKANGE I N HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

13.66 

0.000 

14.362 

0.0229 

0.000035 

0.0088 

-0.725 

14.541 

13.802 

0.210 

0.224 

0.0000 

CU. FEET 

158674.625 

0.000 

166829.156 

266.132 

0.408 

-8421.092 

168906.844 

160321.391 

2442.042 

2606.396 

0.013 

PERCENT 

100.00 

0.00 

105.14 

0.17 

0.00 

-5.31 

1.54 

1.64 

0.00 

ANNUAL TOTALS FOR YEAR 7 4 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

INCHES 

10.62 

0.000 

10.815 

0.0026 

0.000026 

0.0010 

-0.197 

13.802 

13.713 

0.224 

CU. FEET 

123361.961 

0.000 

125621.297 

30.028 

0.305 

-2289.751 

160321.391 

159293.391 

2606.396 

PERCENT 

100.00 

0.00 

101.83 

0.02 

0.00 

-1.86 

2.11 



SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

0 . 1 1 6 

0 . 0 0 0 0 

1 3 4 4 . 6 5 0 

0 .084 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCTE 

ANNUAL TC5TALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT QID OF YEAR 

ANNUAL HATER BUDGET BALANCE 

Attachment 2, Page 14 
FMC Corporation, PocateXXo, Idaho 

HELP SimuXation XB 

1 .09 

0 . 0 0 

INCHES 

13.49 

0.000 

13.728 

0.0083 

0.000029 

0.0032 

-0.246 

13.713 

13.583 

0.116 

0.010 

0.0000 

cru. FEET 

156699.859 

0.000 

159460.437 

96.509 

0.335 

-2857.501 

159293.391 

157780.547 

1344.650 

116.160 

-0.018 

PERCENT 

100.00 

0.00 

101.76 

0.06 

0.00 

-1.82 

0.86 

0.07 

0.00 

INCHES 

11.26 

0.000 

11.388 

0.0109 

0.000030 

0.0042 

-0.149 

13.583 

13.444 

0.010 

0.000 

0.0100 

CU. FEET 

130796.141 

0.000 

132287.141 

127.183 

. 0.349 

-1734.672 

157780.547 

156162.031 

116.160 

0.000 

116.135 

PERCTENT 

100.00 

0.00 

101.14 

0.10 

0.00 

-1.33 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 

INCTHES 

8 . 3 7 

0 . 0 0 0 

8 . 4 6 2 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 0.0154 

(TU. FEET PERCENT 

103033.945 100.00 

0.000 0.00 

98294.073 95.40 

179.417 0.17 



Attachment 2 , Page 15 
FHC Corporation, Poca t e l l o , Idaho 

BELP SimuXation XB 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000032 

0.0060 

0.393 

13.444 

13.336 

0.000 

0.000 

0.0000 

0.369 

4560.088 

156162.031 

160722.125 

0.000 

0.000 

-0.014 

0.00 

4.43 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 78 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

'CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.35 

0.000 

10.059 

0.0021 

0.000026 

0.0008 

0.239 

13.836 

14.094 

0.000 

0.031 

0.0000 

CU. FEET 

120225.525 

0.000 

116849.711 

23.875 

0.302 

3351.680 

160722.125 

163711.922 

0.000 

361.870 

0.061 

PERCENT 

100.00 

0.00 

97.19 

0.02 

0.00 

2.79 

0.00 

0.30 

0.00 

ANNUAL TOTALS FOR YEAR 79 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAO ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.30 

0.000 

9.297 

0.0016 

0.000026 

0.0006 

-0.499 

14.094 

13.626 

0.031 

0.000 

0.0000 

CU. FEET 

102220.828 

0.000 

107998.516 

18.276 

0.299 

-5796.258 

163711.922 

158277.547 

361.870 

0.000 

-0.008 

PERCQIT 

100.00 

0.00 

105.65 

0.02 

0.00 

-5.67 

0.35 

0.00 

0.00 



Attachment 2, Page 16 
FKC Corporation, Pocatello, Zdaho 

HELP Simulation IB 

# 
PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

17.27 

0.000 

16.761 

0.4896 

0.000193 

0.1336 

0.020 

13.626 

13.645 

0.000 

0.000 

0.0000 

CU. FEET 

200508.375 

0.000 

194691.031 

5687.095 

2.295 

227.905 

153277.547 

158505.453 

0.000 

0.000 

0.044 

PERCENT 

100.00 

0.00 

97.05 

2.83 

0.00 

0.11 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 31 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CTHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

14.17 

0.000 

12.285 

0.0181 

0.000033 

0.0070 

1.867 

13.545 

14.761 

0.000 

0.751 

0.0000 

CU. FEET 

164598.766 

0.000 

142704.391 

210.307 

0.386 

21683.662 

158505.453 

171461.031 

0.000 

3728.079 

0.014 

PERCENT 

100.00 

0.00 

86.70 

0.13 

0.00 

13.17 

0.00 

5.30 

0.00 

ANNUAL TOTALS FOR YEAR 82 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

P E R C . / L E A K A G E THROUGH LAYER 4 

AVrc. HEAD ON TOP OF LAYER 4 

CHANGE I N HATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

INCHES 

17.72 

0.000 

17.647 

0.2610 

0.000118 

0.1001 

-0.189 

14.761 

15.297 

0.751 

cru. FEET 

205835.578 

0.000 

204992.484 

3031.475 

1.375 

-2189.362 

171461.031 

177687.219 

8728.079 

PERCENT 

100.00 

0.00 

99.59 

1.47 

0.00 

-1.06 

4.24 



A t t a c h m e n t 2 , P a g e 17 
FMC C o r p o r a t i o n , P o c a t e l l o , I d a h o 

H C P S i m u l a t i o n XB 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

0.027 

0.0000 

3 1 2 . 0 2 8 

0 . 1 0 6 

0 . 1 5 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CTHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

2 0 . 3 3 

0 . 0 0 0 

17 .667 

0 .0527 

0 . 0 0 0 0 4 7 

0 .0203 

2 . 6 1 0 

15 .297 

17 .100 

0 .027 

0 .834 

0 . 0 0 0 0 

CU. FEET 

2 3 6 1 5 3 . 3 9 1 

0 . 0 0 0 

2 0 5 2 1 7 . 8 2 8 

6 1 1 . 8 9 1 

0 . 5 4 2 

3 0 3 2 3 . 0 7 4 

1 7 7 6 8 7 . 2 1 9 

1 9 8 6 3 8 . 4 5 3 

3 1 2 . 0 2 3 

9 6 8 3 . 8 5 9 

0 . 0 5 2 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 

8 6 . 9 0 

0 . 2 6 

0 . 0 0 

1 2 . 8 4 

0 . 1 3 

4 . 1 0 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13 .20 

0 . 0 0 0 

1 4 . 5 5 9 

3 . 1 2 0 0 

0 .001027 

1 .2054 

- 4 . 4 8 0 

17 .100 

13 .454 

0 . 8 3 4 

0 . 0 0 0 

0 . 0 0 0 0 

CU. FEET 

1 5 3 3 3 1 . 2 8 1 

0 . 0 0 0 

1 6 9 1 1 5 . 3 9 1 

3 6 2 4 1 . 6 0 2 

1 1 . 9 3 2 

- 5 2 0 3 7 . 7 7 0 

1 9 8 6 3 8 . 4 5 3 

1 5 6 2 8 4 . 5 4 7 

9 6 8 3 . 8 5 9 

0 . 0 0 0 

0 . 1 2 6 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 

1 1 0 . 2 9 

2 3 . 6 4 

0 . 0 1 

- 3 3 . 9 4 

6 . 3 2 

0 . 0 0 

0 . 0 0 

PRECIPITATICai 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM 

ANNUAL 

LAYER 

TOTALS 

2 

FOR YEAR 

INCHES 

1 1 . 8 1 

0 . 0 0 0 

9 . 4 0 3 

0 . 0 2 2 5 

85 

CU. FEET 

1 3 7 1 8 5 . 0 0 0 

0 . 0 0 0 

1 0 9 2 2 3 . 2 9 7 

2 6 1 . 4 3 1 

PERCTENT 

1 0 0 . 0 0 

0 . 0 0 

7 9 . 6 2 

0 . 1 9 



A t t a c h m e n t 2 , Page X8 
FMC C o r p o r a t i o n , P o c a t e l X o , I d a h o 

HELP S i m u X a t i o n XB 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000034 

0.0088 

2.385 

13.454 

14.090 

0.000 

1.749 

0.0000 

0.401 

27699.836 

156284.547 

163664.469 

0.000 

20319.918 

0.033 

0.00 

20.19 

0.00 

14.81 

0.00 

ANNUAL TOTALS FOR YEAR 86 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

' CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

NCHES 

12.43 

0.000 

12.807 

2.0484 

0.000702 

0.7903 

-2.426 

14.090 

13.413 

1.749 

0.000 

0.0000 

CU. FEET 

144386.953 

0.000 

148768.469 

23794.484 

8.152 

-28184.205 

163664.469 

155800.187 

20319.913 

0.000 

0.057 

PERCENT 

100.00 

0.00 

103.03 

16.'48 

0.01 

-19.52 

14.07 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 87 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.23 

0.000 

9.526 

0.0149 

0.000032 

0.0058 

0.689 

13.413 

13.615 

0.000 

0.487 

0.0000 

CTU. FEET 

118331.742 

0.000 

110652.273 

172.600 

0.370 

8006.453 

155800.187 

158154.437 

0.000 

5652.193 

0.041 

PERCENT 

100.00 

0.00 

93.12 

0.15 

0.00 

6.74 

0.00 

4.76 

0.00 
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ANNUAL TOTALS FOR YEAR 88 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

7.92 

0.000 

6.722 

0.0015 

0.000026 

0.0006 

1.196 

13.615 

14.596 

0.487 

0.702 

0.0000 

CU. FEET 

91998.758 

0.000 

73084.328 

17.864 

0.300 

13896.235 

158154.437 

169551.000 

5652.193 

3151.869 

0.024 

PERCENT 

100.00 

0.00 

84.88 

0.02 

0.00 

15.10 

6.14 

3.86 

0.00 

ANNUAL TOTALS FOR YEAR 89 

PRECIPITATION 

RUNOFF 

EVAPOTRANS PIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

9.53 

0.000 

10.281 

0.9150 

0.000338 

6.3529 

-1.666 

14.596 

13.632 

0.702 

0.000 

0.0000 

CU. FEET 

110700.531 

0.000 

119418.352 

10623.726 

3.931 

-19350.488 

169551.006 

158352.375 

8151.869 

0.000 

0.016 

PERCENT 

100.00 

0.00 

107.88 

9.60 

0.00 

-17.48 

7.36 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

INCHES 

10.15 

0.000 

9.512 

0.0118 

0.000031 

0.0046 

0.626 

13.632 

13.441 

117902.430 

0.000 

110491.250 

137.144 

0.354 

7273.582 

158352.375 

156129.125 

PERCENT 

100.00 

0.00 

93.71 

0.12 

0.00 

6.17 



SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

Attachment 2. Page 20 
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0 . 0 0 0 

0 . 8 1 8 

0 . 0 0 0 0 

0 .000 

9495 .847 

0 .099 

0 .00 

8 .05 

0 .00 

INCHES 

1 3 . 6 5 

0 . 0 0 0 

1 3 . 9 9 7 

0 . 0 1 7 0 

0 . 0 0 0 0 3 2 

0 . 0 0 6 5 

- 0 . 3 6 4 

1 3 . 4 4 1 

1 3 . 8 9 1 

0 . 8 1 8 

0 . 0 0 3 

0 . 0 0 0 0 

CU. FEET 

158558 .437 

0 .000 

162591 .594 

1 9 6 . 9 4 3 

0 .376 

- 4 2 3 0 . 5 4 6 

156129 .125 

1 6 1 3 5 8 . 3 9 1 

9496 .847 

3 6 . 5 3 2 

0 .070 

PERCENT 

100 .00 

0 .00 

102 .54 

0 .12 

0 .00 

- 2 . 6 7 

5 .99 

0.02 

0 .00 

AV/ERAGE MONTHLY VALUES Hi 

PRECIPITATION 

TOTALS 

STD. DEV/IATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVraVTIONS 

JAN/JUL 

1.09 
0 . 5 1 

0 . 6 4 
0 . 5 7 

0 . 0 0 0 
0 . 0 0 0 

0 . 0 0 0 
0 . 0 0 0 

0 . 6 0 6 
0 . 6 4 8 

0 .162 
0 . 5 8 7 

LATERAL DRAINAGE COLLECTED FROM 

TOTALS 

STD. DEV/IATIONS 

PERCOLATION/LEAKAGE 

TOTALS 

STD. DEV/IATIONS 

0 . 0 0 0 3 
0 . 0 2 1 5 

0 .0019 
0 .0582 

INCHES FOR YEARS 

FEB/AUG 

0 . 8 7 
0 . 6 0 

0 . 5 1 
0 . 7 0 

0 . 0 0 0 
0 . 0 0 0 

0 . 0 0 0 
0 . 0 0 0 

0 . 9 0 8 
0 . 6 0 8 

0 . 2 9 3 
0 . 6 6 2 

LAYER 2 

0 . 0 0 0 6 
0 . 0 1 3 7 

0 . 0 0 1 6 
0 . 0 3 4 5 

THROUGH LAYER 4 

0 .0000 
0 .0000 

0 . 0 0 0 0 

0 . 0 0 0 0 
0 . 0 0 0 0 

0 . 0 0 0 0 

MAR/SEP 

1 .16 
0 . 7 2 

0 . 6 5 
0 . 7 6 

0 . 0 0 0 
0 . 0 0 0 

0 . 0 0 0 
0 . 0 0 0 

1 .642 
0 . 6 7 6 

0 . 5 2 1 
0 . 6 8 1 

0 . 0 1 8 1 
0 . 0 0 7 5 

0 . 0 8 4 6 
0 . 0 1 8 7 

0 . 0 0 0 0 
0 . 0 0 0 0 

0 . 0 0 0 0 

4 8 THROUGH 91 

APR/OCT 

1 .16 
0 . 8 6 

0 . 7 6 
0 . 7 0 

0 . 0 0 0 
0 . 0 0 0 

0 . 0 0 0 
0 . 0 0 0 

1 .372 
0 . 6 6 7 

0 . 7 0 5 
0 . 5 3 1 

0 . 0 3 7 6 
0 . 0 0 4 4 

0 . 1 6 2 3 
0 . 0 1 0 9 

0 . 0 0 0 0 
0 . 0 0 0 0 

0 . 0 0 0 1 

MAY/NOV 

1 .31 
1.09 

0 .82 
0 . 6 3 

0 .000 
0 .000 

0 .000 
0 .000 

1.453 
0 . 8 2 1 

0 .868 
0 .328 

0 .0369 
0 .0024 

0 . 1 3 2 1 
0 .0059 

0 .0000 
0 .0000 

0 .0000 

JUN/DEC 

1.00 
1.01 

0 .72 
0 .68 

0 .000 
0 .000 

0 .000 
0 .000 

1.149 
0 .688 

0 .705 
0 .256 

0 .0264 
0 .0014 

0 .0303 
0 .0034 

0 .0000 
0 .0000 

0 .0000 



AV/ERA6ES OF MONTHLY AV/ERAGED DAILY HEADS (INCHES) 

DAILY AV/ERAGE HEAD ACROSS LAYER 4 

AV/ERAGES 

STD. DEVIATIONS 

0 . 0 0 3 6 
0 .0982 

0 . 0 0 8 6 
0 .2657 

0 .6030 
0 .0526 

0 .0080 
0 .1575 

0 .0826 
0 .0352 

0 .3859 
0 .0833 

0 . 1 7 7 3 
0 . 0 1 9 9 

0 . 7 6 5 6 
0 . 0 4 9 6 

0 . 1 6 8 4 
0 . 0 1 1 1 

0 . 6 0 2 7 
0 . 0 2 7 7 
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0 . 1 2 4 3 
0 .0062 

0 . 3 7 8 6 
0 . 0 1 5 5 

AV/ERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 48 THROUGH 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AV/ERAGE HEAD ACROSS TOP 
OF LAYER 4 

CHANGE IN WATER STORAGE 

INCHES 

11.39 ( 

0.000 ( 

11.233 ( 

0.17115 ( 

0.00008 ( 

3.074) 

0.0000) 

2.8327) 

0.56780) 

0.00018) 

CU. FEET 

132261.4 

0.00 

130540.83 

1983.043 

0.960 

PERCENT 

100.00 

0.000 

98.699 

1.50312 

0.00073 

0.066 ( 0.219) 

-0.023 ( 1.1914) -271.19 -6.265 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AV/ERAGE HEAD ACTROSS LAYER 4 

SNOW HATER 

48 THROUGH 

(INCHES) 

1.68 

0.000 

0.03286 

0.000010 

4.649 

2.10 

91 

(CU. FT.) 

19514.879 

0.0000 

381.72079 

0.11890 

24403.4062 

MAXIMUM V/EG. SOIL WATER (VTOL/VTOL) 

MINIMUM V/EG. SOIL HATER (VTOL/VTOL) 

0.3529 

0.0952 

FINAL WATER STORAGE AT END OF YEAR 91 

LAYER 

1-

2 

3 

4 

SNOW WATER 

(INCHES) 

3.0187 

0.5524 

0.0000 

10.3200 

0.000 

(VOL/VOL) 

0.1258 

0.0460 

0.0000 

0.4300 
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL V/ERSION 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE HATERHAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C: VHELP3 \ POCATEL. D4 
C: VHELP3 \ POCATEL. D7 
C: VHELP3\POCATEL.D13 
C:VHELP3\POCATEL.Dll 
C: VHELP3 \RCRA2 . DIO 
C: VHELP3 \RCRA2. OUT 

TIME: 13:20 DATE: 4/15/1996 

TITLE: Pocatello 

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE V/ALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY " = 0.2220 VOL/VOL 
WILTING POINT = 0.1050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1658 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.935000018000E-03 CM/SEC 

LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

= 12.00 INCHES THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL HATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
SLOPE 
DRAINAGE LQJGTH 

= 0 

0.4170 VOL/VOL 
0.0460 VOL/VOL 
0.0200 VOL/VOL 
0.0463 VOL/VOL 

999999978000E-02 
5.00 PERCENT 

400.0 FEET 

CM/SEC 

LAYER 3 

TYPE 4 - FLEXIBLE MEHBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

0.17 INCHES 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.199999999000E-11 CM/SEC 

1.00 HOLES/ACTRE 
10.00 HOLES/ACRE 

= 4 - POOR 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL HATER CONTENT 
EFFECTIV/E S5vT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

file:///RCRA2
file:///RCRA2
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LAYER 4 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4300 VOL/VOL 
FIELD CAPACITY = 0.3670 VOL/VOL 
WILTING POINT = 0.2300 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4300 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0. lOOOOOOOlOOOE-06 CM/SEC 

GENERAL DESIGN AND EVAPORATIV/E ZONE DATA 

NOTE: SCS RUNOFF CURV/E NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURV/E NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIV/E ZONE DEPTH 
INITIAL WATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

82 
0 
3 
24 
3 
11 
2 
0 
14 
14 
0 

80 
0 
200 
0 
979 
352 
520 
057 
354 
911 
00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCTHES 
INCTHES 
INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
AVERAGE ANNUAL HIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVTERAGE 4TH QUARTER RELATIV/E HUMIDITY 

1.00 
132 
275 

10.20 
70.00 
52.00 
43.00 
65.00 

MPH 
% 
% 
% 
« 

NOTE: PRECIPITATION DATA HAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCTATELLO IDAHO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL 

1.07 
0.50 

FEB/AUG 

0.87 
0.61 

MAR/SEP 

1.17 
0.72 

APR/OCT 

1.15 
0.86 

MAY/NOV 

1.31 
1.09 

JUN/DEC 

1.01 
1.02 

NOTE: TEMPERATURE DATA HAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCTATELLO IDAHO 

NORMAL MEAN MONTHLY TQIPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.80 
71.20 

29.50 
68.90 

35.50 
59.20 

44.60 
43.10 

54.00 
35.20 

62.50 
26.60 

NOTE: SOLAR RADIATION DATA HAS SYNTHETICALLY GENERATED USING 
COEFFICIQITS FOR POCTATELLO IDAHO 

STATION LATITUDE = 42.55 DEGREES 

ANNUAL TOTALS FOR YEAR 

INCHES 

13.50 

43 

PRECIPITATION 

cru. FEET PERCENT 

1 5 5 8 1 6 . 0 6 2 1 0 0 . 0 0 
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RUNOFF 

EVAP0TRANSPIRATIC3N 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE. IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

13.450 

0.0078 

0.000089 

0.0030 

0.042 

14.854 

14.896 

0.057 

0.057 

0.0000 

0.000 

156239.969 

90". 817 

1.028 

484.203 

172544.547 

173028.750 

662.409 

662.409 

0.034 

0.00 

99.63 

0.05 

0.00 

0.31 

0.42 

0.42 

0.00 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.08 

0.000 

10.462 

0.0455 

6.000314 

0.0175 

-1.428 

14.896 

13.525 

0.057 

0.000 

0.0666 

cru. FEET 

165473.289 

0.000 

121528.664 

529.016 

3.652 

-16588.070 

173028.750 

157103.078 

662.409 

0.000 

0.030 

PERCQIT 

100.00 

0.00 

115.22 

0.50 

0.00 

-15.73 

0.63 

0.00 

0.00 

AHNOAL TOTALS FOR YEAR 50 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC. /LEAKAGE THRC3UGH LAYER 4 

AVG. HEAD ON T O P OF LAYER 4 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCTE 

INCHES 

11.65 

0.000 

10.998 

0.0087 

0.000094 

0.0034 

0.643 

13.525 

14.168 

0.000 

0.000 

0.0000 

CU. FEET 

135326.437 

0.000 

127750.477 

101.166 

1.090 

7473.604 

157103.078 

164576.687 

0.000 

0.000 

0.092 

PERCENT 

100.00 

0.00 

94.40 

0.07 

0.00 

5.52 

0.00 

0.00 

0.00 
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ANNUAL TOTALS FOR YEAR 51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.28 

0.000 

8.038 

0.0021 

0.000044 

0.0008 

0.240 

14.168 

14.374 

0.000 

0.034 

0.0000 

CU. FEET 

96180.500 

0.000 

93359.430 

24.518 

0.508 

2785.978 

154576.637 

166955.000 

0.000 

397.665 

0.063 

PERCENT 

100.00 

0.00 

97.08 

0.03 

0.00 

2.90 

0.00 

0.41 

0.00 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC/LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.55 

0.000 

8.456 

0.0012 

0.000036 

0.0005 

0.033 

14.374 

14.450 

0.034 

0.040 

0.0000 

CU. FEET • 

99316.812 

0.000 

93340.922 

13.760 

0.419 

961.707 

166965.000 

167854.094 

397.665 

470.283 

0.009 

PERCQIT 

100.00 

0.00 

99.02 

0.01 

0.00 

0.97 

0.40 

0.47 

0.00 

ANNUAL TOTALS FOR YEAR S3 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

INCHES 

9.22 

0.000 

10.162 

0.0033 

0.000053 

0.0013 

CU. FEET 

107099.547 

0.000 

118036.414 

38.428 

0.617 

PERCQJT 

100.06 

0.00 

110.21 

0.04 

0.00 
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CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

-0.945 

14.450 

13.546 

0.040 

0.000 

0.0000 

-10975.925 

167854.094 

157343.453 

470.283 

0.000 

0.009 

-10.25 

0.44 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 54 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./IXAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.57 

0.000 

3.597 

0.0034 

0.000054 

0.0013 

-0.030 

13.546 

13.515 

0.000 

0.000 

0.0000 

cru. FEET 

99549.164 

0.000 

99862.844 

39.906 

0.625 

-354.260 

157348.453 

156994.187 

0.000 

0.000 

0.047 

PERCENT 

100.06 

6.60 

100.32 

0.04 

0.00 

-0.36 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 55 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVn;. HEAD OH TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.04 

0.000 

8.252 

0.0016 

0.000039 

0.0006 

0.786 

13.515 

14.302 

0.000 

0.000 

6.0000 

CU. FEET 

105008.648 

0.000 

95856.195 

18.614 

0.458 

9133.336 

156994.187 

166127.531 

0.000 

0.000 

0.049 

PERCENT 

100.60 

0.00 

91.28 

0.02 

0.00 

8.70 

0.00 

0.06 

6.06 

ANNUAL TOTALS FOR YEAR 56 

INCHES (TU. FEET PERCQJT 



Attachment 2, Page 28 
FMC Corporation, Pocatello, Idaho 

KELP Simulation 2B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

3.59 

6.666 

8.497 

6.6669 

6.000033 

0.0003 

0.093 

14.302 

14.394 

0.000 

0.000 

0.0000 

99781.445 

0.000 

98696.172 

10.367 

0.389 

1074.543 

166127.531 

167202.062 

0.000 

0.000 

-0.032 

100.00 

0.00 

98.91 

0.01 

0.00 

1.08 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

. EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

10.94 

0.000 

11.567 

0.0207 

0.000169 

0.0080 

-0.648 

14.394 

13.746 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

134361.531 

240.332 

1.964 

-7524.328 

167202.062 

159677.234 

0.000 

0.000 

0.083 

PERCENT 

100.00 

0.00 

105.73 

0.19 

0.00 

-5.92 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 58 

PRECIPITATION 

RUNOFF 

EVAI>OTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.25 

0.000 

8.815 

0.0153 

0.000137 

0.0059 

0.420 

13.746 

14.166 

0.000 

0.000 

0.0000 

CU. FEET 

107448.031 

0.000 

102392.422 

177.369 

1.588 

4876.084 

159677.234 

164553.328 

0.000 

3.659 

0.071 

PERCQIT 

100.00 

0.00 

95.29 

0.17 

0.00 

4.54 

0.00 

0.00 

0.00 



Attachment 2, Page 29 
FMC Corporation, Poca te l lo , Idaho 

HELP Simulation 2B 

ANNUAL TOTALS FOR YEAR 59 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

7.25 

0.000 

7.483 

0.0031 

0.000052 

0.0012 

-0.236 

14.166 

13.517 

" 0.000 

0.413 

0.0003 

CTU. FEET 

34216.015 

0.000 

36918.805 

36.144 

0.602 

-2743.203 

164553.328 

157014.109 

3.659 

4799.674 

3.664 

PERCENT 

100.00 

0.00 

103.21 

0.04 

0.00 

-3.26 

0.00 

5.70 

0.00 

PRECIPITATION 

RUNOFF 

EVAPC3TRANSPIRATI0N 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.20 

0.000 

9.343 

0.0019 

0.000041 

0.0007 

-0.145 

13.517 

13.785 

0.413 

0.666 

6.6606 

CU. FEET 

166867.211 

0.000 

108532.312 

21.647 

0.482 

-1687.199 

157014.109 

160126.578 

4799.674 

0.000 

-0.035 

PERCENT 

100.00 

0.00 

101.56 

0.02 

0.00 

-1.58 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 61 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

INCHES 

11.58 

0.000 

11.273 

0.0036 

0.000055 

0.0014 

134513.344 

0.000 

130951.164 

42.047 

0.633 

PERCENT 

100.00 

0.00 

97.35 

0.03 

0.00 



Attachment 2, Page 30 
FHC Corporation, Pocatello, Zdaho 

HELP Simulation 2B 

• 
CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.303 

13.785 

14.038 

0.000 

0.000 

0.0000 

3519.487 

160126.578 

163646.062 

0.000 

0.000 

-0.002 

2.52 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

10.02 

0.000 

10.727 

0.0097 

0.000099 

- 0.0037 

-0.717 

14.033 

13.371 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

124602.273 

112.343 

1.150 

-8323.487 

163645.062 

155322.578 

0.000 

0.000 

0.066 

PERCENT 

100.00 

0.00 

107.05 

0.10 

0.00 

-7.15 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 63 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC. /LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE I N HATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

16.15 

0.000 

15.170 

0.0174 

0.000150 

0.0067 

0.963 

13.371 

13.956 

0.000 

0.378 

0.0000 

CU. FEET 

187593.437 

0.000 

176213.609 

202.340 

1.745 

11130.699 

155322.578 

162114.125 

0.000 

4389.149 

0.044 

PERCENT 

100.00 

0.00 

93.93 

0.11 

0.00 

5.96 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

64 

CU. FEET PERCENT 



Attachment 2, Page 3X 
FMC Corporat ion. Poca te l lo , Idaho 

HELP Simulation 2B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OP LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

11.67 

0.000 

10.260 

0.0062 

0.000075 

0.0024 

1.404 

13.956 

15.713 

0.378 

0.024 

0.0000 

135558.719 

0.000 

119179.883 

71.934 

0.869 

16306.048 

162114.125 

182525.328 

4389.149 

284.002 

-0.017 

100.00 

0.00 

37.92 

0.05 

0.00 

12.03 

3.24 

0.21 

0.00 

ANNUAL TOTALS FOR YEAR 65 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH .LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CKANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.05 

0.000 

11.366 

0.0010 

0.000035 

0.0004 

-1.251 

15.713 

13.923 

0.024 

0.559 

0.0000 

CU. FEET 

116740.812 

0.000 

131258.375 

11.448 

0.401 

-14529.890 

182525.328 

161791.906 

284.062 

6487.542 

-6.621 

PERCENT 

100.00 

0.00 

112.44 

0.01 

0.00 

-12.45 

0.24 

5.56 

0.00 

ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

INCHES 

5.34 

0.000 

6.263 

0.0004 

0.000025 

0.0002 

-0.924 

13.928 

13.540 

0.559 

0.023 

CU. FEET 

62029.461 

0.006 

72754.484 

5.211 

6.294 

-10730.587 

161791.966 

157276.375 

6487.542 

272.477 

PERCENT 

166.00 

0.60 

117.29 

0.61 

6.00 

-17.30 

10.46 

0.44 



Attachment 2, Page 32 
FMC Corporat ion, PocateXXo, Idaho 

KS,P simulat ion 2B 

ANNUAL WATER BUDGET BALANCE 0.0000 0 . 0 6 0 0.00 

ANNUAL TOTALS FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.43 

0.000 

11.145 . 

0.6671 

6.000078 

0.0027 

0.278 

13.540 

13.770 

0.023 

0.672 

0.0000 

CU. FEET 

132770.906 

0.666 

129456.570 

82.247 

0.905 

3231.075 

157276.375 

159947.547 

272.477 

832.387 

0.109 

PERCENT 

100.00 

0.00 

97.50 

0.06 

0.00 

2.43 

0.21 

0.63 

0.00 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

14.08 

0.660 

13.659 

0.0077 

0.000086 

0.0030 

0.414 

13.770 

14.159 

0.072 

0.096 

0.0666 

CU. FEET 

163553.344 

6.000 

158657.187 

89.303 

1.003 

4805.725 

159947.547 

164474.781 

832.387 

1110.870 

0.115 

PERCENT 

100.00 

0.00 

97.01 

0.05 

0.00 

2.94 

0.51 

0.68 

0.00 

ANNUAL TOTALS FOR YEAR 69 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

INCHES 

9.04 

0.000 

9.231 

0.0119 

0.066114 

CU. FEET 

165668.664 

0.666 

167222.477 

138.446 

1.323 

PERCENT 

160.00 

0.00 

102.11 

0.13 

0.06 



Attachment 2, Page 33 
FMC Corporation, Pocatel lo, Idaho 

KELP SimuXation 2B 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

6.6046 

-0.203 

14.159 

14.052 

0.096 

6.000 

0.0000 

-2353.576 

164474.731 

163232.078 

1110.870 

0.000 

-0.013 

-2.24 

1.06 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 70 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CKANGE XN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.27 

0.000 

12.991 

0.0273 

0.000212 

0.0105 

0.251 

14.052 

14.304 

0.000 

0.000 

0.0000 

CU. FEET 

154144.391 

0.000 

150903.266 

317.266 

2.463 

2921.359 

163232.078 

165153.437 

0.000 

0.000 

0.046 

PERCENT 

100.00 

0.00 

97.90 

0.21 

0.00 

1.90 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 71 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

16.83 

0.000 

15.669 

0.0276 

0.000212 

0.0104 

1.134 

14.304 

15.073 

0.000 

0.365 

0.6666 

CU. FEET 

195497.344 

0.000 

182008.047 

314.185 

2.460 

13172.621 

166153.437 

175086.422 

0.006 

4239.646 

0.037 

PERCQJT 

100.00 

0.00 

93.10 

0.16 

0.00 

6.74 

0.00 

2.17 

0.00 

ANNUAL TOTALS FOR YEAR 72 



Attachment 2, Page 34 
FHC Corporation. Pocate l lo . Idaho 

HELP Simulation 2B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

12.95 

0.000 

13.379 

0.2564 

0.001444 

0.0988 

-0.687 

15.073 

14.541 

0.365 

0.210 

0.0000 

CU. FEET 

150427.281 

O.OOO 

155410.875 

2977.895 

15.777 

-7978.347 

175086.422 

168905.672 

4239.640 

2442.042 

0.069 

.PERCENT 

100.00 

0.00 

103.31 

1.98 

0.01 

-5.30 

2.82 

1.62 

0.00 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.56 

0.000 

14.362 

0.0227 

0.000189 

0.0037 

-0.725 

14.541 

13.802 

0.210 

0.224 

0.0000 

CU. FEET 

153674.625 

0.000 

156329.156 

263.318 

2.197 

-8420.073 

163905.672 

160321.250 

2442.042 

2606.396 

0.020 

PERCENT 

100.00 

0.00 

105.14 

0.17 

0.00 

-5.31 

1.54 

1.64 

0.00 

ANNUAL TOTALS FOR YEAR 74 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON T O P OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

INCTHES 

10.62 

0.000 

10.315 

0.0026 

0.000048 

0.0010 

-0.197 

13.802 

13.713 

0.224 

0.116 

CU. FEET 

123361.961 

0.000 

125621.297 

29.648 

0.555 

-2289.518 

160321.250 

159293.375 

2606.396 

1344.650 

PERCENT 

100.00 

0.00 

101.83 

0.02 

0.00 

-1.86 

2.11 

1.09 



Attachment 2, Page 35 
PMC Corporat ion, PocateXXo, Idaho 

KELP Simula t ion 2B 

ANNUAL HATER BUDGET BALANCE 0.0000 0.081 0.00 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. -HEAD ON TOP OF LAYER 4 

CKANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.49 

0.000 

13.728 

0.0083 

0.000039 

0.0032 

-0.245 

13.713 

13.533 

0.115 

0.010 

0.0000 

CU. FEET 

156699.859 

0.000 

159460.437 

95.958 

1.035 

-2857.556 

159293.375 

157730.469 

1344.650 

116.160 

-0.011 

PERCENT 

100.00 

0.00 

101.76 

0.06 

0.00 

-1.82 

0.86 

0.07 

0.00 

ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CTHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT BUD OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

11.26 

0.000 

11.388 

0.0109 

0.000107 

0.0042 

-0.149 

13.583 

13.444 

0.010 

0.000 

0.0100 

CU. FEET 

130796.141 

0.000 

132287.141 

126.298 

1.241 

-1734.672 

157780.469 

156161.953 

116.160 

0.000 

116.128 

PERCENT 

100.00 

0.00 

101.14 

0.10 

0.00 

-1.33 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 77 

PRECIPITATION 

RUNOFF 

EV/APC3TRANSPIRATIC3N 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

INCHES 

3.87 

0.000 

8.462 

0.0153 

0.000136 

CU. FEET 

103033.945 

0.060 

98294.078 

178.237 

1.583 

PERCENT 

106.00 

0.06 

95.46 

0.17 

6.00 



Attachment 2. Page 36 
FMC Corporation. Poca te l lo . Idaho 

HELP Simulation 2B 

AVG. HEAD ON TOP OF LAYER 4 

CTHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.0059 

0.393 

13.444 

13.836 

0.000 

0.000 

0.0000 

4560.055 

156161.953 

160722.000 

0.000 

0.000 

-0.015 

4.43 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 78 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

10.35 

0.000 

10.059 

0.0020 

0.000043 

0.0008 

0.289 

13.336 

14.094 

0.000 

0.031 

0.0000 

CU. FEET 

120225.625 

0.000 

116349.711 

23.575 

0.504 

3351.779 

160722.000 

163711.922 

0.000 

361.870 

0.060 

PERCENT 

100.00 

0.00 

97.19 

0.02 

0.00 

2.79 

0.00 

0.30 

0.00 

ANNUAL TOTALS FOR YEAR 79 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

KVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.80 

0.000 

9.297 

0.0016 

0.000039 

0.0006 

-0.499 

14.094 

13.626 

0.031 

0.000 

0.0000 

CU. FEET 

102220.828 

0.000 

107998.516 

18.127 

0.457 

-5796.269 

163711.922 

158277.516 

361.870 

0.000 

-0.006 

PERCENT 

100.66 

0.00 

105.65 

0.02 

0.00 

-5.67 

0.35 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 30 
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PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATICm 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.27 

0.000 

16.761 

0.4874 

0.002570 

0.1878 

0.019 

13.626 

13.645 

0.000 

0.000 

0.0000 

CU. FEET 

200608.375 

0.000 

194691.031 

5661.439 

29.848 

226.011 

158277.516 

158503.531 

0.000 

O.OOO 

0.040 

PERCQIT 

100.00 

0.00 

97.05 

2.82 

0.01 

0.11 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 81 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC. /LEAKAGE THROUGH LAYER 4 

AVro. HEAD ON TOP OF LAYER 4 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

14.17 

0.000 

12.285 

0.0178 

0.000158 

0.0069 

1.867 

13.645 

14.761 

0.000 

0.751 

0.0000 

CU. FEET 

164598.766 

0.000 

142704.391 

207.016 

1.337 

21685.512 

158503.531 

171460.969 

0.000 

8728.079 

0.004 

PERCENT 

100.00 

0.00 

86.76 

0.13 

0.00 

13.17 

0.00 

5.30 

0.00 

ANNUAL TOTALS FOR YEAR 32 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

INCHES 

17.72 

0.000 

17.647 

0.2598 

0.001448 

0.0997 

-0.189 

14.761 

15.297 

0.751 

CU. FEET 

205835.578 

0.006 

204992.484 

3018.009 

16.824 

-2191.856 

171460.969 

177685.156 

3728.079 

PERCENT 

100.00 

0.00 

99.59 

1.47 

0.01 

-1.06 

4.24 
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SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0 . 0 2 7 

0 . 6 6 6 6 

3 1 2 . 0 2 8 

0 . 1 1 7 

0 . 1 5 

0 . 0 0 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

20.33 

0.000 

17.667 

0.0522 

0.000373 

0.0201 

2.611 

15.297 

17.100 

0.027 

0.834 

0.0000 

CU. FEET 

236153.391 

0.000 

205217.323 

606.381 

4.333 

30324.361 

177635.156 

198638.125 

312.028 

9683.359 

0.043 

PERCENT 

100.00 

0.00 

86.90 

0.26 

0.00 

12.34 

0.13 

4.10 

0.00 

ANNUAL TOTALS FOR YEAR 34 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

13.20 

0.000 

14.559 

3.1073 

0.013710 

1.2007 

-4.480 

17.100 

13.454 

0.834 

0.000 

0.0000 

CU. FEET 

153331.281 

0.066 

169115.391 

36699.633 

159.251 

-52643.152 

198638.125 

156278.828 

9683.859 

6.000 

0.160 

PERCENT 

100.06 

0.00 

110.29 

23.54 

0.10 

-33.94 

6.32 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM 

ANNUAL 

LAYER 

TOTALS 

2 

FOR YEAR 

INCHES 

11.81 

0.000 

9.403 

0.0219 

85 

CU. FEET 

137185.000 

0.000 

109223.297 

254.088 

PERCENT 

100.00 

0.00 

79.62 

0.19 
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PERC./LEAKAGE THROUGH LAYER 4 

AVTG. HEAO ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000176 

0.0086 

2.385 

13.454 

14.090 

0.000 

1.749 

0.0000 

2.048 

27705.541 

156273.828 

163664.453 

0.000 

20319.918 

0.024 

0.00 

20.20 

0.00 

14.81 

0.00 

ANNUAL TOTALS FOR YEAR 86 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTTED FROM LAYER 2 

PERC./LEAKAGE THROUCHi LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

NCHES 

12.43 

0.000 

12.807 

2.0400 

0.009403 

0.7871 

-2.427 

14.090 

13.412 

1.749 

0.000 

0.0000 

CU. FEET 

,144386.953 

0.000 

148768.469 

23696.543 

109.222 

-28187.352 

163664.453 

155797.031 

20319.918 

0.000 

0.075 

PERCQJT 

100.00 

0.00 

103.03 

16.41 

0.08 

-19.52 

14.67 

6.60 

0.00 

ANNUAL TOTALS FOR YEAR 87 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE CTOLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD QN TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOH WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCTE 

INCHES 

10.23 

6.600 

9.526 

0.0145 

0.000135 

0.0056 

0.690 

13.412 

13.615 

0.006 

6.487 

6.0000 

CU. FEET 

118831.742 

0.000 

110652.273 

163.303 

1.565 

8069.555 

155797.631 

158154.391 

6.660 

5652.193 

0.040 

PERCENT 

100.00 

0.00 

93.12 

0.14 

0.00 

6.74 

0.00 

4.76 

0.00 
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ANNUAL TOTALS FOR YEAR 38 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

' SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCTE 

INCHES 

7.92 

0.000 

6.722 

0.0015 

0.000039 

0.0006 

1.196 

13.615 

14.596 

0.437 

0.702 

0.0000 

CU. FEET 

91998.758 

0.000 

78034.328 

17.671 

0.454 

13396.296 

158154.391 

169551.000 

5652.193 

8151.869 

0.008 

PERCENT 

100.00 

0.00 

84.88 

0.02 

0.00 

15.10 

5.14 

8.85 

0.00 

ANNUAL TOTALS FOR YEAR 89 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.53 

0.000 

10.281 

0.9110 

0.004489 

0.3514 

-1.666 

14.596 

13.632 

0.702 

0.066 

6.0000 

CU. FEET 

110700.531 

0.000 

119418.352 

10532.687 

52.149 

-19352.682 

169551.000 

158350.187 

8151.869 

0.000 

0.030 

PERCENT 

100.00 

0.00 

107.88 

9.56 

0.05 

-17.48 

7.36 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAO ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

INCHES 

10.15 

0.000 

9.512 

0.0115 

0.000115 

0.0045 

0.626 

13.632 

13.441 

0.000 

CU. PEET 

117902.430 

0.000 

110491.250 

134.007 

1.330 

7275.742 

158350.187 

156129.078 

0.000 

PERCQIT 

100.00 

0.00 

93.71 

0.11 

0.00 

6.17 

0.00 



SHOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.818 

0.0000 

9 4 9 6 . 8 4 7 

0 . 1 0 0 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RVTOOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT QID OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

Attachment 2 , Page 41 
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8 . 0 5 

0 . 0 6 

INCHES 

13.65 

0.000 

13.997 

0.0153 

0.000146 

0.0065 

-0.364 

13.441 

13.891 

0.818 

0.003 

0.0000 

CU. FEET 

158558.437 

0.000 

162591.594 

195.712 

1.697 

-4230.535 

156129.078 

161358.766 

9496.847 

36.532 

0.068 

PERCENT 

100.00 

0.00 

102.54 

0.12 

0.00 

-2.67 

5.99 

0.02 

0.00 

AV/ERAGE MONTHLY V/ALUES IN 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

JAN/JUL 

1.09 
0.51 

0.64 
0.57 

0.000 
0.000 

0.000 
0.000 

0.606 
0.648 

0.162 
0.587 

LATERAL DRAINAGE COLLECTED FROM 

TOTALS 

STD. DEV/IATIC3NS 

PERCOLATION/LEAKAGE 

TOTALS 

STD. DEV/IATIONS 

0.0008 
0.0214 

0.0018 
0.0579 

INCHES FOR YEARS 

FEB/AUG 

0.87 
0.60 

0.51 
0.70 

0.000 
0.000 

0.000 
0.000 

0.908 
0.608 

0.293 
0.662 

LAYER 2 

0.0006 
0.0136 

0.0016 
0.0343 

THROUGH LAYER 4 

0.0000 
0.0001 

0.0000 
0.0003 

0.0000 
0.0001 

0.0000 
0.0002 

MAR/SEP 

1.16 
0.72 

0.65 
0.76 

0.000 
0.000 

0.000 
0.000 

1.642 
0.676 

0.521 
0.631 

0.0181 
0.0074 

0.0845 
0.0185 

0.0001 
0.0000 

0.0004 
0.0001 

48 THROUGH 91 

APR/OCT 

1.16 
0.86 

0.76 
0.70 

0.000 
0.000 

0.000 
0.000 

1.372 
0.667 

0.705 
0.531 

0.0375 
0.0043 

0.1621 
0.0107 

0.0002 
0.0000 

0.0007 
0.0001 

MAY/NOV 

1.31 
1.09 

0.82 
0.63 

0.000 
0.000 

0.000 
0.000 

1.453 
0.821 

0.868 
0.328 

0.0368 
0.0023 

0.1317 
0.0058 

0.0002 
0.0000 

0.0006 
0.0000 

JUN/DEC 

1.00 
1.01 

6.72 
6.68 

6.000 
0.000 

0.000 
0.000 

1.149 
0.688 

0.765 
0.256 

0.0262 
6.0613 

6.0799 
0.0033 

0.0001 
0.0000 

0.6604 
0.0000 
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AV/ERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AVERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0035 
0.0977 

0.0084 
0.2641 

0.0030 
0.0621 

0.0079 
0.1563 

0.0825 
0.0349 

0.3856 
0.0374 

0.1770 
0.0195 

0.7643 
0.0489 

0.1679 
0.0109 

0.6009 
0.0272 

0.1238 
0.0061 

0.3767 
0.0152 

AV/ERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 48 THROUGH 91 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/i:.EAKAGE THROUGH 
LAYER 4 

AV/ERAGE HEAD ACROSS TOP 
OF LAYER 4 

CHANGE IN WATER STORAGE 

INCHES 

11 .39 ( 

0 .000 ( 

11 .233 ( 

0 .17033 ( 

0.00034 ( 

3 .074) 

0 .0000) 

2 .3327 ) 

0 .56555) 

0 .00254) 

CU. FEET 

132261 .4 

0 . 0 0 

130540 .83 

1979 .179 

9 . 8 0 9 

PERCQJT 

1 0 0 . 0 0 

0 . 0 0 0 

9 3 . 6 9 9 

1 .49642 

0 . 0 0 7 4 2 

0.055 ( 0.213) 

-0.023 ( 1.1915) -271.17 -0.205 

PEAK DAILY VALUES FOR YEARS 48 THROUGH 

(INCTHES) 

1.68 

0 .000 

0 . 0 3 2 8 3 

0 . 0 0 0 1 3 6 

4 . 6 4 5 

2 . 1 0 

0 

0 

91 

-
(CU. FT . ) 

1 9 5 1 4 . 3 7 9 

0 . 0 0 0 0 

3 8 1 . 4 0 0 0 5 

1 .58497 

2 4 4 0 3 . 4 0 6 2 

3529 

0952 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AV/ERAGE HEAD ACROSS LAYER 4 

SNOW WATER 

MAXIMUM V/EG. SOIL HATER (VOL/VTOL) 

MINIMUM V/EG. SOIL HATER (VTOL/VTOL) 

FINAL HATER STORAGE AT END OF YEAR 91 

LAYER (INCHES) (VOL/VOL) 

1 

2 

3 

4 

SNOW WATER 

3.0187 

0.5524 

0.0000 

10.3200 

0.000 

0.1258 

0.0460 

0.0000 

0.4300 
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL V/ERSION 3.03 (31 DECEMBER 1994) 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

PRECIPITATION DATA FILE: 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIGN DATA FILE: 
OUTPUT DATA FILE: 

C: \KELP3 V POCATEL. D4 
C: VHELP3VPOCATEL.D7 
C: \ KELP3 V POCATEL. Dl 3 
C:V KELP3 V POCATEL.Dll 
C:\HELP3 VRUN3B.DIO 
C:\HELP3 VRUN3B.OUT 

TIME: 15: DATE: 4/15/1996 

TITLE: Pocatello 

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 

TYPE 1 - V/ERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4730 VOL/VOL 
FIELD CAPACITY = 0.2220 VOL/VTOL 
WILTING POINT = 0.1050 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.1658 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.935000018000E-03 CM/SEC 

LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 1 2 . 0 0 INCHES 
POROSITY = 0 . 4 1 7 0 VOL/VOL 
FIELD CAPACITY = 0 . 0 4 6 0 VOL/VTOL 
WILTING POINT = 0 . 0 2 0 0 VOL/VOL 
INITIAL SOIL HATER CC3MTE1JT = 0 . 0 4 6 3 VTOL/VOL 
EFFECTIV/E SAT. HYD. COND. = 0 .999999978000E-02 CM/SEC 
SLOPE = 5 .00 PERCENT 
DRAINAGE LENGTH = 4 0 0 . 0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 0.17 INCHES 
POROSITY = 0.0000 VOL/VOL 
FIELD CAPACITY = 
WILTING POINT = 
INITIAL SOIL WATER CONTENT = 
EFFECTIVE SAT. HYD. COND. = 0 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS = 
FML PLACEMENT QUALITY = 3 

0.0000 VOL/VOL 
0.0000 VOL/VOL 
0.0000 VOL/VOL 

199999999000E-11 CTM/SEC 
1.00 HOLES/ACRE 
3.00 HOLES/ACRE 

- GCX)D 

file:///KELP3
file:///HELP3
file:///HELP3
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LAYER 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4300 VOL/VOL 
FIELD CAPACITY = 0.3670 VTOL/VOL 
WILTING POINT = 0.2800 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4300 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999997000E-05 CM/SEC 

GENERAL DESIGN AND EVAPORATIV/E ZONE DATA 

NOTE: SCS RUNOFF CURV/E NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURV/E NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIV/E ZONE DEPTH 
INITIAL HATER IN EVAPORATIVE ZONE 
UPPER LIMIT OF EVAPORATIVE STORAGE 
LOWER LIMIT OF EVAPORATIVE STORAGE 
INITIAL SNOW HATER 
INITIAL HATER IN LAYER MATERIALS 
TOTAL INITIAL HATER 
TOTAL SUBSURFACE INFLOW 

8 2 . 3 0 
0 . 0 
3 . 2 0 0 

2 4 . 0 
3 . 9 7 9 

1 1 . 3 5 2 
2 . 5 2 0 
0 .057 

1 4 . 8 5 4 
1 4 . 9 1 1 

0 . 0 0 

ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA 

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 132 
END OF GROWING SEASON (JULIAN DATE) = 275 
AV/ERAGE ANNUAL WIND SPEED = 10.20 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 70.00 % 
AV/ERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 % 
AVERAGE 3RD QUARTER RELATIV/E HUMIDITY = 43.00 % 
AV/ERAGE 4TH QUARTER RELATIVE HUMIDITY = 65.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCTATELLO IDAHO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/JUL 

1.07 
0 .50 

FEB/AUG 

0 . 8 7 
0 . 6 1 

MAR/SEP 

1 .17 
0 . 7 2 

APR/cxrr 

1 .15 
0 . 8 6 

MAY/NOV 

1 .31 
1.09 

JUN/DEC 

1 .01 
1.02 

NOTE: TEMPERATURE DATA HAS SYNTHETICALLY GENERATED USING 
COEFFICIQITS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

23.80 
71.20 

29.50 
68.90 

35.50 
59.20 

44.60 
48.10 

54.00 
35.20 

62.50 
26.60 

NOTE: SOLAR RADIATION DATA HAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

STATION LATITUDE = 42.55 DEGREES 

ANNUAL TOTALS FOR YEAR 

INCHES 

13.50 

48 

PRECIPITATION 

CU. FEET 

156316.062 

PERCQIT 

1 0 0 . 0 0 



Attachment 2, Page 46 
FMC Corporation, PocatelXo, Idaho 

Ha,P SimuXation 3B 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COIiLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.000 

13.450 

0.0079 

0.000047 

0.0031 

0.042 

14.854 

14.896 

0.057 

0.057 

0.0000 

0.000 

156239.969 

91.953 

0.544 

483.561 

172545.219 

173023.781 

662.409 

662.409 

0.025 

0.00 

99.63 

0.06 

0.00 

0.31 

0.42 

0.42 

0.00 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

9.03 

0.000 

10.462 

0.0457 

0.000124 

0.0175 

-1.428 

14.896 

13.525 

0.057 

o.ooo" 
0.0000 

CU. FEET 

105473.239 

0.000 

121528.664 

530.931 

1.440 

-16587.781 

173028.781 

157103.406 

662.409 

0.000 

0.039 

PERCENT 

100.06 

6.66 

115.22 

0.50 

0.00 

-15.73 

0.63 

0.06 

0.00 

ANNUAL TOTALS FOR YEAR 50 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVn;. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.65 

0.000 

10.993 

0.0088 

0.000049 

0.0034 

0.643 

13.525 

14.163 

0.000 

0.000 

0.0000 

CU. FEET 

135326.437 

0.000 

127750.477 

101.973 

0.564 

7473.327 

157103.406 

164576.734 

0.000 

0.000 

0.089 

PERCQIT 

100.00 

0.00 

94.40 

6.08 

0.00 

5.52 

0.00 

0.00 

0.06 



Attachment 2. Page 47 
FMC Corporat ion, Poca t e l l o , Idaho 

HELP Simulation 3B 

ANNUAL TOTALS FOR YEAR 51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.28 

0.000 

3.033 

0.0021 

0.000031 

0.0008 

0.240 

14.168 

14.374 

0.000 

0.034 

0.0000 

CU. FEET 

96180.500 

0.000 

93359.430 

24.695 

0.354 

2785.956 

164576.734 

166965.031 

0.000 

397.665 

0.053 

PERCENT 

100.00 

6.00 

97.08 

0.03 

0.00 

2.90 

0.00 

0.41 

0.00 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COI.LECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

8.55 

0.000 

8.466 

0.6612 

6.666029 

6.6005 

0.083 

14.374 

14.450 

0.034 

0.040 

0.0000 

CU. FEET 

99316.812 

0.000 

93340.922 

13.850 

0.334 

961.685 

166965.031 

167854.094 

397.665 

470.233 

0.026 

100.00 

0.00 

99.02 

0.01 

0.00 

0.97 

0.40 

0.47 

0.00 

ANNUAL TOTALS FOR YEAR 53 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

INCTHES 

9.22 

0.000 

10.162 

6.6633 

6.600035 

6.6013 

CTU. FEET 

107099.547 

0.000 

113036.414 

38.627 

0.401 

PERCQIT 

106.60 

0.00 

110.21 

0.04 

0.00 



Attachment 2, Page 48 
FMC Corporation, PocatelXo, Idaho 

HELP SimuXation 3B 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

-0.945 

14.450 

13.546 

0.040 

0.000 

0.0000 

-10975.902 

157354.094 

157343.469 

470.283 

0.000 

0.005 

-10.25 

0.44 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 54 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.57 

0.000 

3.597 

0.0035 

0.000035 

0.0013 

-0.030 

13.546 

13.515 

0.000 

0.000 

6.0000 

CU. FEET 

99549.164 

0.000 

99362.844 

40.132 

0.404 

-354.271 

157348.469 

156994.203 

0.000 

0.000 

0.053 

PERCENT 

100.00 

0.00 

100.32 

0.04 

0.00 

-0.36 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 55 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAO ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCTE 

INCHES 

9.04 

0.000 

8.252 

0.0016 

0.000030 

0.0006 

0.786 

13.515 

14.302 

0.000 

0.000 

0.0000 

CU. FEET 

105008.648 

0.000 

95356.195 

13.735 

0.347 

9133.336 

156994.203 

166127.531 

0.000 

0.000 

0.039 

PERCQJT 

100.00 

0.00 

91.23 

0.02 

0.00 

8.70 

0.06 

6.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

56 

CU. FEET PERCENT 



Attachment 2. Page 49 
FKC Corporation, PocateXXo, Idaho 

HELP Simulation 3B 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

8.59 

0.000 

8.497 

0.0009 

0.000023 

0.0003 

0.093 

14.302 

14.394 

0.000 

0.000 

0.0000 

99781.445 

0.000 

93696.172 

10.434 

0.323 

1074.532 

166127.531 

167202.062 

0.000 

0.000 

-0.022 

100.00 

0.06 

98.91 

0.01 

0.00 

1.08 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.94 

0.000 

11.567 

0.0208 

0.000074 

0.0080 

-0.643 

14.394 

13.746 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

134361.531 

241.330 

0.362 

-7524.717 

167202.062 

159677.359 

0.000 

0.000 

0.081 

PERCENT 

100.00 

0.00 

105.73 

0.19 

0.00 

-5.92 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 58 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATI(»I 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.25 

0.000 

8.815 

0.0154 

0.000063 

0.0059 

0.420 

13.746 

14.166 

0.000 

0.000 

0.0000 

CU. FEET 

107448.031 

0.600 

102392.422 

178.761 

0.734 

4876.051 

159677.359 

164553.406 

0.000 

3.659 

0.066 

PERCQIT 

100.00 

0.00 

95.29 

0.17 

0.00 

4.54 

0.00 

0.00 

0,00 



Attachment 2, Page 50 
FHC Corporation, Poca te l lo , Idaho 

HELP Simulat ion 3B 

ANNUAL TOTALS FOR YEAR 59 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

7.25 

0.000 

7.483 

0.0031 

0.000034 

0.0012 

-0.236 

14.166 

13.517 

0.000 

0.413 

0.0003 

CU. FEET 

84215.016 

0.000 

86918.805 

36.409 

0.396 

-2743.270 

164553.406 

157014.125 

3.659 

4799.674 

3.671 

PERCENT 

100.00 

0.00 

103.21 

0.04 

0.00 

-3.26 

0.00 

5.70 

0.00 

ANNUAL TOTALS FOR YEAR 60 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCTE 

INCHES 

9.20 

0.000 

9.343 

0.0019 

0.000031 

0.0007 

-0.145 

13.517 

13.785 

0.413 

0.000 

0.0000 

CU. FEET 

106867.211 

0.000 

108532.312 

21.777 

0.355 

-1637.199 

157014.125 

160126.594 

4799.674 

0.000 

-0.039 

PERCQIT 

100.00 

0.00 

101.56 

0.02 

0.00 

-1.58 

4.49 

0.00 

6.00 

ANNUAL TOTALS FOR YEAR 61 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

INCHES 

11.58 

0.000 

11.273 

0.0036 

0.000035 

0.0014 

CTU. FEET 

134513.344 

0.000 

130951.164 

42.269 

0.408 

PERCENT 

100.00 

0.00 

97.35 

0.03 

0.00 



Attachment 2, Page 5X 
FMC Corporation, PocateXXo, Idaho 

HELP Simulation 3B 

CKANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.303 

13.785 

14.088 

0.000 

0.066 

6.6666 

3519.498 

166126.594 

163646.694 

6.600 

0.000 

-0.006 

2.62 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCTHES 

10.02 

0.000 

10.727 

0.0097 

0.000050 

0.0037 

-0.717 

14.083 

13.371 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

124602.273 

112.869 

0.584 

-8323.454 

163646.094 

155322.641 

0.000 

0.000 

0.073 

PERCENT 

100.00 

0.00 

107.05 

0.10 

0.00 

-7.15 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 63 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROU(>H LAYER 4 

AVTO. HEAD ON TOP OF LAYER f 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

16.15 

6.660 

15.170 

0.0175 

0.000063 

0.0068 

0.963 

13.371 

13.956 

0.000 

0.378 

0.0000 

CU. FEET 

187598.437 

0.000 

176213.609 

203.268 

0.787 

11180.721 

155322.641 

162114.203 

0.000 

. 4389.149 

0.050 

PERCENT 

100.00 

0.00 

93.93 

0.11 

0.00 

5.96 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

64 

CTU. FEET PERCQJT 



A t t a c h m e n t 2 . Page 52 
FHC C o r p o r a t i o n . P o c a t e l X o , I d a h o 

HELP S imuXat ion 3B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE I N WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

11.67 

0.000 

10.260 

0.0062 

0.000042 

0.0624 

1.464 

13.956 

15.713 

0.378 

0.024 

0.0666 

135553.719 

6.000 

119179.383 

72.369 

0.433 

16306.004 

162114.203 

182525.359 

4339.149 

284.002 

-0.026 

100.00 

0.00 

87.92 

0.05 

0.00 

12.03 

3.24 

0.21 

0.00 

ANNUAL TOTALS FOR YEAR 65 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCTE 

INCTHES 

10.05 

0.000 

11.300 

0.0010 

0.000028 

0.0004 

-1.251 

15.713 

13.928 

0.024 

0.559 

0.0000 

CU. FEET 

116740.812 

0.000 

131258.875 

11.551 

0.327 

-14529.923 

182525.359 

161791.906 

284.002 

6487.542 

-0.017 

PERCENT 

100.00 

0.00 

112.44 

0.01 

0.00 

-12.45 

0.24 

5.56 

0.00 

ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

INCHES 

5.34 

0.000 

6.263 

0.0005 

0.000022 

0.0002 

-0.924 

13.928 

13.540 

0.559 

0.023 

CU. FEET 

62029.461 

0.000 

72754.484 

5.247 

0.266 

-16736.587 

161791.966 

157276.375 

6437.542 

272.477 

PERCENT 

166.66 

6.66 

117.29 

6.01 

0.00 

-17.30 

10.46 

0.44 



Attachment 2. Page 53 
FMC Corporation, PocatelXo, Idaho 

BELP SimuXation 3B 

ANNUAL HATER BUDGET BALANCE 0.0000 0.057 0.00 

ANNUAL TOTALS FOR YEAR 67 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUC^i LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

11.43 

0.000 

11.145 

0.0071 

0.000042 

0.0027 

0.278 

13.540 

13.770 

0.023 

0.072 

0.0000 

cru. FEET 

132770.906 

0.000 

129456.570 

82.628 

0.485 

3231.120 

157275.375 

159947.594 

272.477 

832.387 

0.104 

PERCTENT 

100.00 

0.00 

97.50 

0.06 

0.00 

2.43. 

0.21 

0.63 

0.00 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CKANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

14.08 

0.000 

13.659 

0.0077 

0.000046 

0.0030 

0.414 

13.770 

14.159 

0.072 

0.096 

0.0000 

CU. FEET, 

163553.344 

0.000 

158657.137 

89.735 

0.534 

4805.758 

159947.594 

164474.859 

832.387 

1110.870 

0.120 

PERCENT 

100.00 

0.00 

97.01 

0.05 

0.00 

2.94 

0.51 

0.68 

0.00 

ANNUAL TOTALS FOR YEAR 69 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

INCHES 

9.04 

0.000 

9.231 

0.0120 

0.000056 

CU. FEET 

105008.664 

0.000 

107222.477 

139.143 

0.645 

PERCENT 

100.00 

0.00 

102.11 

0.13 

0.00 



Attachment 2. Page 54 
FHC Corporation. PocateXXo. Idaho 

HELP SimuXation 3B 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.0046 

-0.203 

14.159 

14.652 

0.695 

0.000 

0.0000 

-2353.598 

164474.359 

153232.141 

1110.870 

0.000 

-0.010 

-2.24 

1.05 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 70 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OP LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.27 

0.000 

12.991 

0.6274 

6.000089 

0.6105 

0.252 

14.052 

14.304 

0.000 

0.000 

0.0000 

CU. FEET 

154144.391 

0.000 

150903.256 

318.608 

1.033 

2921.448 

163232.141 

166153.578 

0.000 

0.000 

0.044 

PERCENT 

100.00 

0.00 

97.90 

0.21 

0.00 

1.90 

0.00 

0.00 

0.00 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAO ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

16.83 

0.000 

15.669 

0.0272 

0.000089 

0.0104 

1.134 

14.304 

15.073 

0.000 

0.365 

0.6666 

CU.' FEET 

195497.344 

0.000 

182008.047 

315.615 

1.033 

13172.621 

166153.573 

175036.562 

0.000 

4239.640 

0.035 

PERCENT 

100.00 

0.00 

93.10 

0.16 

0.00 

6.74 

0.00 

2.17 

0.00 

ANNUAL TOTALS FOR YEAR 72 



Attachment 2 . Page 55 
FMC Corporat ion, PocatelXo, Idaho 

HELP SimuXation 3B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

12.95 

0.000 

13.379 

0.2572 

0.000514 

0.6991 

-6.687 

15.673 

14.541 

0.365 

0.210 

0.0000 

150427.281 

0.000 

155410.375 

2988.025 

5.967 

-7977.671 

175085.562 

168906.484 

4239.640 

2442.042 

0.072 

PERCE3IT 

100.00 

0.00 

103.31 

1.99 

0.00 

-5.30 

2.82 

1.62 

0.00 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

, RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER . 4 

AVro. HEAD ON TOP OF LAYER 4 

CHANGE IH HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATSR AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

13.66 

0.000 

14.362 

0.0228 

0.000081 

0.0088 

-0.725 

14.541 

13.802 

0.210 

0.224 

0.0000 

CU. FEET 

158674.525 

0.000 

166329.155 

265.289 

0.944 

-8420.732 

168906.484 

160321.359 

2442.042 

2606.396 

0.010 

PERCENT 

100.00 

0.00 

105.14 

0.17 

0.00 

-5.31 

1.54 

1.64 

0.00 

ANNUAL TOTALS FOR YEAR 74 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IM HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

INCHES 

10.62 

0.000 

10.815 

0.0026 

0.000033 

0.0010 

-0.197 

13.802 

13.713 

6.224 

6.116 

CU. FEET 

123361.961 

0.000 

125621.297 

29.914 

0.380 

-2289.713 

160321.359 

159293.375 

2605.396 

1344.650 

PERCENT 

166.00 

0.00 

101.83 

0.02 

0.00 

-1.86 

2.11 

1.09 



Attachment 2, Page 56 
FHC Corporat ion, PocatelXo, Idaho 

HELP Simulat ion 3B 

ANNUAL HATER BUDGET BALANCE 0.0000 0.090 0.00 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

13.49 

0.000 

13.728 

0.0083 

0.000047 

0.0032 

-0.245 

13.713 

13.583 

0.115 

0.010 

0.0000 

CU. FEET 

156699.859 

0.000 

159460.437 

96.415 

0.544 

-2857.512 

159293.375 

157780.516 

1344.550 

115.160 

-0.021 

PERCENT 

100.00 

0.00 

101.76 

0.06 

0.00 

-1.82 

0.86 

0.07 

0.00 

ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RtmOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

11.25 

0.000 

11.388. 

0.0109 

0.000053 

0.0042 

-0.149 

13.583 

13.444 

0.010 

0.000 

0.0100 

CU. FEET 

130796.141 

0.000 

132287.141 

126.918 

0.615 

-1734.672 

157780.516 

156162.016 

116.160 

0.000 

116.133 

PERCENT 

100.00 

0.00 

101.14 

0.10 

0.00 

-1.33 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 77 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

INCHES 

3.37 

0.000 

8.462 

0.0154 

0.000063 

CU. FEET 

103033.945 

0.000 

98294.073 

179.064 

0.732 

PERCENT 

100.00 

0.00 

95.40 

0.17 

0.00 



A t t a c h m e n t 2 . Page 57 
FHC C o r p o r a t i o n . Poca teXXo, I d a h o 

HELP S i m u l a t i o n 3B 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

S O I L HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.0059 

0.393 

13.444 

13.836 

0.000 

0.000 

0.0000 

4560.077 

156162.616 

166722.073 

0.000 

0.000 

-0.013 

4.43 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 78 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BCTOGET BAIANCE 

INCHES 

10.35 

0.000 

10.059 

0.0020 

0.000031 

0.0008 

0.289 

13.836 

14.094 

0.000 

0.031 

0.0000 . 

CU. FEET 

120225.625 

0.000 

116849.711 

23.785 

0.362 

3351.713 

160722.078 

163711.922 

0.000 

361.870 

0.057 

PERCENT 

100.00 

0.00 

97.19 

0.02 

0.00 

2.79 

0.60 

0.30 

0.00 

ANNUAL TOTALS FOR YEAR 79 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FRC»f LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD GN TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.86 

6.600 

9.297 

0.0016 

0.000036 

6.6666 

-6.499 

14.694 

13.626 

6.631 

6.666 

6.6666 

CU. FEET 

162226.828 

6.666 

167998.516 

18.231 

6.346 

-5796.269 

163711.922 

158277.531 

361.870 

0.006 

0.006 

PERCENT 

166.00 

0.00 

105.65 

0.02 

0.00 

-5.67 

0.35 

0.00 

0.66 

ANNUAL TOTALS FOR YEAR 86 



A t t a c h m e n t 2 . Page 58 
FMC C o r p o r a t i o n , PocateXXo, I d a h o 

KELP SimuXation 3B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.27 

0.000 

16.761 

0.4339 

0.000906 

0.1884 

0.020 

13.626 

13.645 

0.000 

0.000 

0.0006 

CU. FEET 

200603.375 

0.000 

194691.031 

5679.440 

10.519 

227.340 

158277.531 

158504.875 

0.000 

0.000 

0.039 

PERCENT 

100.00 

0.00 

97.05 

2.83 

0.01 

0.11 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 81 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

14.17 

0.000 

12.285 

0.0180 

0.666071 

6.0670 

1.867 

13.645 

14.761 

0.000 

0.751 

0.0666 

CU. FEET 

164598.766 

6.000 

142704.391 

209.320 

0.822 

21684.215 

158504.875 

171461.000 

0.000 

8723.079 

0.011 

PERCENT 

100.00 

0.00 

86.70 

.0.13 

0.00 

13.17 

0.00 

5.36 

6.66 

ANNUAL TOTALS FOR YEAR 82 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

INCHES 

17.72 

6.666 

17.647 

6.2666 

6.660515 

0.1000 

-0.189 

14.761 

15.297 

0.751 

CU. FEET 

205835.573 

0.000 

204992.484 

3027.457 

5.985 

-2190.460 

171461'000 

177686.594 

8728.079 

PERCENT 

100.00 

0.00 

99.59 

1.47 

0.00 

-1.06 

4.24 



Attachment 2, Page 59 
FMC Corporation, PocateXXo, Idaho 

HELP SimuXation 3B 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.027 

0.0000 

3 1 2 . 0 2 8 

0 . 1 1 1 

0 . 1 5 

0 .00 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

20.33 

0.000 

17.667 

0.0525 

0.000144 

0.0202 

2.611 

15.297 

17.100 

0.027 

0.834 

0.0000 

CU..FEET 

236153.391 

0.000 

205217.828 

610.242 

1.676 

30323.605 

177636.594 

198638.375 

312.028 

9683.859 

0.035 

PERCENT 

100.00 

0.00 

86.90 

0.26 

0.00 

12.84 

0.13 

4.10 

0.00 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAICAGE THROUC^H LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

13.20 

0.000 

14.559 

3.1163 

0.004313 

1.2040 

-4.480 

17.100 

13.454 

0.834 

0.000 

0.0000 

CU. FEET 

153331.281 

0.000 

169115.391 

36199.156 

55.968 

-52039.398 

198633.375 

156282.828 

9683.859 

0.000 

0.164 

PERCENT 

100.00 

0.00 

110.29 

23.61 

0.04 

-33.94 

6.32 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

11.81 

0.000 

9.403 

85 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 0.0223 

CTU. FEET PERCENT 

137185.000 100.00 

0.000 0.00 

109223.297 79.62 

259.224 0.19 



Attachment 2. Page 60 
FMC Corporation, Pocatello, Idaho 

HELP Simulation 3B 

PERC./LEAKAGE THROUGH LAYER 4 

AV«;. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000077 

0.0087 

2.335 

13.454 

14.090 

0.000 

1.749 

0.0000 

0.900 

27701.555 

155282.828 

163664.469 

0.000 

20319.918 

0.024 

0.00 

20.19 

0.00 

14.31 

0.00 

ANNUAL TOTALS FOR YEAR 36 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COUECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

12.43 

0.000 

12.807 

2.0459 

0.003301 

0.7893 

-2.425 

14.090 

13.412 

1.749 

0.000 

0.OOOO 

CU. FEET 

144386.953 

0.000 

148768.459 

23755.221 

38.345 

-28185.158 

163664.459 

155799.234 

20319.918 

0.000 

0.081 

PERCENT 

100.00 

0.00 

103.03 

15.46 

0.03 

-19.52 

14.07 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 37 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

10.23 

0.000 

9.526 

0.0147 

0.000063 

0.0057 

0.639 

13.412 

13.615 

0.000 

6.487 

0.0000 

CU. FEET 

118331.742 

0.000 

110652.273 

171.309 

0.731 

3007.384 

155799.234 

158154.422 

0.000 

5652.193 

0.041 

PERCQIT 

100.00 

0.00 

93.12 

0.14 

0.06 

6.74 

0.00 

4.76 

0.00 



Attachment 2, Page 61 
FMC Corporation, P o c a t e l l o , Idaho 

HELP SimuXation 3B 

ANNUAL TOTALS FOR YEAR 88 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVC;. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

7.92 

0.000 

6.722 

0.0015 

0.000030 

0.0006 

1.196 

13.615 

14.596 

0.437 

0.702 

0.0000 

CU. FEET 

91998.758 

0.060 

73084.328 

17.806 

0.346 

13896.257 

158154.422 

159551.000 

5652.193 

8151.869 

0.014 

PERCENT 

100.00 

0.00 

84.88 

0.02 

0.00 

15.10 

6.14 

3.36 

0.00 

ANNUAL TOTALS FOR YEAR 89 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

9.53 

0.000 

10.281 

0.9138 

0.001578 

0.3524 

-1.666 

14.596 

13.632 

0.702 

0.000 

0.0000 

CU. FEET 

110700.531 

0.000 

119418.352 

10614.984 

13.328 

-19351.141 

169551.000 

158351.734 

8151.869 

0.666 

0.013 

PERCQIT 

100.00 

0.00 

107.88 

9.59 

0.02 

-17.48 

7.36 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

INCHES 

10.15 

0.000 

9.512 

0.0117 

0.000056 

0.0046 

0.626 

13.632 

13.441 

0.000 

CU. FEET 

117902.430 

0.000 

110491.250 

136.201 

0.649 

7274.225 

158351.734 

156129.109 

0.000 

PERCENT 

100.60 

0.06 

93.71 

0.12 

0.00 

6.17 

0.66 



SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.818 

0.0000 

9496.847 

0.105 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

Attachment 2. Page 62 
FMC Corporation. P o c a t e l l o . Idaho 

HELP SimuXation 3B 

8 .05 

6 . 0 0 

INCHES 

13.55 

0.000 

13.997 

0.0169 

0.000066 

0.0065 

-0.354 

13.441 

13.891 

0.818 

0.003 

0.0000 

CU. FEET 

158558.437 

0.000 

152591.594 

196.575 

0.771 

-4230.569 

156129.109 

161358.859 

9496.847 

36.532 

0.065 

PERCENT 

100.00 

0.00 

102.54 

0.12 

0.00 

-2.67 

5.99 

0.02 

0.00 

AV/ERAGE MONTHLY VALUES I^ 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEVIATIONS 

EVAPOTRANSPIRATION 

TOTALS 

STD. DEVIATIONS 

JAN/JUL 

1.09 
0.51 

0.64 
0.57 

0.000 
0.000 

0.000 
0.000 

0.606 
0.648 

0.162 
0.587 

LATERAL DRAINAGE COLLECTED FROM 

TOTALS 

STD. DEVIATIONS 

PERCOLATION/LEAKAGE 

TOTALS 

STD. DEVIATIONS 

0.0008 
0.0215 

0.0019 
0.0581 

INCHES FOR YEARS 

FEB/AUG 

0.87 
0.60 

0.51 
0.70 

0.000 
0.000 

0.000 
0.006 

0.908 
0.608 

0.293 
0.662 

LAYER 2 

0.0006 
0.0137 

0.0016 
0.0344 

THROUGH LAYER 4 

0.0000 
0.0000 

0.0000 
0.0001 

0.0000 
0.0000 

0.0000 
0.0001 

MAR/SEP 

1.16 
0.72 

0.65 
0.76 

0.000 
0.000 

0.000 
0.000 

1.642 
0.676 

0.521 
0.681 

0.0181 
0.0075 

0.0346 
0.0187 

0.0000 
0.0000 

0.0001 
0.0000 

48 THROUGH 91 

APR/OCT 

1.16 
0.86 

0.76 
0.70 

0.000 
0.000 

0.000 
0.000 

1.372 
0.667 

0.705 
0.531 

0.0376 
0.0043 

0.1623 
0.0103 

0.0001 
0.0000 

0.0002 
0.0000 

MAY/NOV 

1.31 
1.09 

0.32 
0.63 

0.000 
0.000 

0.000 
0.000 

1.453 
0.821 

0.868 
0.328 

0.0369 
0.0023 

0.1320 
0.0058 

0.0001 
0.0000 

0.0002 
0.0000 

JUN/DEC 

1.00 
1.01 

0.72 
0.68 

0.000 
0.000 

0.000 
0.000 

1.149 
0.688 

0.705 
0.256 

0.0263 
0.0014 

0.0302 
0.0034 

0.0000 
0.0000 

0.0001 
0.0000 



AVERAGES OF MONTHLY AV/ERAGED DAILY HEADS (INCHES) 

Attachment 2 . Page 63 
FMC Corporation, PocatelXo, Idaho 

HELP Simulation 3B 

DAILY AV/ERAGE HEAO ACROSS LAYER 4 

AV/ERAGES 

STD. DEVIATIONS 

0.0035 
0.0981 

0.0085 
0.2653 

0.0030 
.0.0624 

0.0079 
0.1572 

0.0826 
0.6351 

6.3858 
6.6836 

6.1772 
6.6198 

6.7652 
6.6494 

6.1683 
0.0111 

0.6021 
0.0275 

0.1242 
0.0062 

0.3730 
0.0154 

AVERAGE ANNUAL TOTALS i (STD. DEVIATIONS) FOR YEARS 43 THROUGH 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AV/ERAGE HEAD ACROSS TOP 
OF LAYER 4 

CHANGE IN WATER STORAGE 

INCHES 

1 1 . 3 9 ( 

0 . 0 0 0 ( 

1 1 . 2 3 8 ( 

0 .17092 ( 

0 . 0 0 0 3 1 ( 

0 . 0 6 6 ( 

- 0 . 0 2 3 ( 

3 . 0 7 4 ) 

0 . 6 6 6 6 ) 

2 . 8 3 2 7 ) 

0 . 5 6 7 1 3 ) 

6 . 6 0 0 8 9 ) 

0 . 2 1 9 ) 

1 . 1 9 1 4 ) 

CU. FEET 

1 3 2 2 6 1 . 4 

13 

0 . 0 0 

0 3 4 0 . 8 3 

1 9 8 5 . 3 9 8 

3 . 6 0 4 

- 2 7 1 . 1 3 

PERCENT 

1 0 0 . 0 0 

0 . 0 0 0 

9 3 . 6 9 9 

1 .50112 

0 . 0 0 2 7 3 

- 0 . 2 0 5 

PEAK DAILY VALUES FOR YEARS 48 THROUGH 

(INCHES) 

. 1 . 6 8 

0 . 0 0 0 

0 . 0 3 2 8 5 

0 . 0 0 0 0 4 8 

4 . 6 4 8 

2 . 1 0 

6 

6 

9 1 

-
(CU. FT.) 

19514 .879 

6 . 6 6 0 0 

381 .62509 

0 .55669 

24403 .4062 

3529 

.6952 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AV/ERAGE HEAO ACTROSS LAYER 4 

SNOW HATER 

MAXIMUM V/EG. SOIL HATER (VTOL/VOL) 

MINIMUM V/EG. SOIL HATER (VOL/VOL) 

FINAL HATER 

LAYER 

1 

2 

3 

4 

SNOH WATER 

STORAGE AT 

(INCHES) 

3 . 0 1 8 7 

0 . 5 5 2 4 

0 . 0 0 0 0 

1 0 . 3 2 0 6 

6 . 6 6 6 

END OF YEAR 9 1 

(VOL/VOL) 

6 . 1 2 5 8 

6 . 6 4 6 6 

0 . 0 0 0 0 

0 . 4 3 0 0 
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HELP Simulation 3B 



Attachment 2, Page 65 
FMC Corporat ion, Poca te l lo , Idaho 

HELP Simulation 4B 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 
HELP MODEL V/ERSION 3 . 0 3 (31 DECEMBER 1994) 

DEV/ELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

PRECIPITATION DATA F I L E : 
TEMPERATURE DATA FILE: 
SOLAR RADIATION DATA FILE: 
EVAPOTRANSPIRATION DATA: 
SOIL AND DESIC^ DATA FILE: 
OUTPUT DATA F I L E : 

C:\HELP3 V POCATEL.D4 
C: VHELP3 V POCATEL. D7 
C: VHELP3\POCATEL.D13 
C: \HELP3 \ POCATEL. Dl 1 
C: VKELP3 VRUN4B. DIO 
C: \HELP3 \RUN4B. OUT 

TIME: 1 5 : 4 6 DATE: 4 / 1 5 / 1 9 9 6 

TITLE: P o c a t e l l o 

NOTE: INITIAL MOISTURE CONTQIT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PRCX5RAM. 

LAYER 1 

TYPE 1 - V/ERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 2 4 . 0 0 INCHES 
POROSITY = 0 . 4 7 3 0 VOL/VOL 
FIELD CAPACITY = 0 . 2 2 2 0 VOL/VOL 
WILTING POINT = 0 . 1 0 5 0 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0 . 1 6 5 3 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0 .935000018000E-03 CM/SEC 

LAYER 2 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

THICTKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL HATER CONTQIT 
EFFECTIV/E SAT. HYD. COND. 
SLOPE 
DRAINAGE LQIGTH 

12.00 INCHES 
0.4170 VOL/VOL 
6.0460 VOL/VOL 
0.0200 VOL/VOL 
0.0462 VOL/VOL 

.999999978666E-62 CM/SEC 
5.00 PERCTENT 

400.0 FEET 

LAYER 3 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 0 

0.17 INCHES 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.0000 VOL/VOL 
= 0.199999999000E-11 CM/SEC 
= 1.00 HOLES/ACRE 
= 10.00 HOLES/ACRE 
= 4 - PCX>R 

THICKNESS 
POROSITY 
FIELD CAPACITY 
WILTING POINT 
INITIAL SOIL WATER CONTENT 
EFFECTIVE SAT. HYD. COND. 
FML PINHOLE DENSITY 
FML INSTALLATION DEFECTS 
FML PLACEMENT QUALITY 

file:///HELP3
file:///HELP3
file:///HELP3
file:///RUN4B


Attachment 2, Page 66 
FMC Corporation, PocateXXo, Idaho 

HELP SimuXation 4B 

LAYER 

TYPE 3 - BARRIER SOIL LINER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS = 24.00 INCHES 
POROSITY = 0.4300 VOL/VOL 
FIELD CAPACITY = 0.3670 VOL/VOL 
WILTING POINT = 0.2800 VOL/VOL 
INITIAL SOIL WATER CONTENT = 0.4300 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999997000E-06 CM/SEC 

GENERAL DESIGN AND EVAPORATIV/E ZONE DATA 

NOTE: SCS RUNOFF CURV/E NUMBER WAS USER-SPECIFIED. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIV/E ZONE DEPTH 
INITIAL WATER IN EVAPORATIV/E ZONE 
UPPER LIMIT OF EVAPORATIV/E STORAGE 
LOWER LIMIT OF EVAPORATIV/E STORAGE 
INITIAL SNOW WATER 
INITIAL WATER IN LAYER MATERIALS 
TOTAL INITIAL WATER 
TOTAL SUBSURFACE INFLOW 

82.80 
0.0 
3.200 

24.0 
3.979 

11.352 
2.520 
0.057 

14.854 
14.911 
0.00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

NOTE: 

EVAPOTRANSPIRATION AND WEATHER DATA 

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 
POCATELLO IDAHO 

MAXIMUM LEAF AREA INDEX = 1.00 
START OF GROWING SEASON (JULIAN DATE) = 132 
END OF GROWING SEASON (JULIAN DATE) = 275 
AVERAGE ANNUAL WIND SPEED = 10.20 MPH 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 70.00 % 
AV/ERAGE 2ND QUARTER RELATIVE HUMIDITY = 52.00 % 
AVERAGE 3RD QUARTER RELATIV/E HUMIDITY = 43.00 % 
AV/ERAGE 4TK QUARTER RELATIVE HUMIDITY = 65.00 % 

NOTE: 

JAN/JUL 

1.07 
0.50 

PRECIPITATION DATA HAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

0.87 
0.61 

1.17 
0.72 

1.15 
0.36 

1.31 
1.09 

1.01 
1.02 

NOTE: TEMPERATURE DATA HAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

NORMAL MEAN MONTOLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC 

2 3 . 8 0 
7 1 . 2 0 

2 9 . 5 6 
6 8 . 9 0 

3 5 . 5 0 
5 9 . 2 0 

4 4 . 6 0 
4 8 . 1 0 

5 4 . 0 0 
3 5 . 2 0 

6 2 . 5 0 
2 6 . 6 0 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR POCATELLO IDAHO 

STATION LATITUDE = 4 2 . 5 5 DEGREES 

ANNUAL TOTALS FOR YEAR 43 

INCHES CU. FEET PERCENT 



Attachment 2, Page 67 
FKC Corporation, PocateXXo, Idaho 

HELP SimuXation 4B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

- SOIL WATER AT EKD OF YEAR 

SNOH WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

13.50 

0.000 

13.450 

6.6672 

0.000349 

0.0028 

0.042 

14.354 

14.896 

0.057 

0.057 

0.0000 

156316.062 

0.000 

156239.969 

83.621 

4.050 

488.391 

172540.203 

173023.594 

662.409 

662.409 

0.021 

100.00 

0.00 

99.63 

0.05 

0.00 

0.31 

0.42 

0.42 

6.66 

ANNUAL TOTALS FOR YEAR 49 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOH WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.03 

0.600 

10.462 

0.0444 

0.001579 

0.0170 

-1.428 . 

14.896 

13.525 

0.057 

0.000 

0.0000 

CU. FEET 

105473.289 

0.000 

121528.664 

516.259 

18.340 

-16590.008 

173028.594 

157166.984 

662.409 

0.000 

0.037 

PERCENT 

100.00 

0.00 

115.22 

0.49 

0.02 

-15.73 

0.63 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 50 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

INCHES 

11.65 

0.000 

10.998 

0.0083 

0.000385 

0.0032 

0.644 

13.525 

14.168 

0.000 

0.000 

CTU. FEET 

135326.437 

0.000 

127750.477 

95.954 

4.474 

7475.420 

157100.984 

164576.406 

0.000 

0.000 

PERCENT 

100.60 

0.00 

94.40 

0.07 

0.66 

5.52 

6.00 

0.00 



Attachment 2, Page 63 
FHC Corporation, PocateXXo, Idaho 

HELP SimuXation 4B 

ANNUAL WATER BUDGET BAIANCE 0.0000 0.103 0.00 

ANNUAL TOTALS FOR YEAR 51 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CTHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.28 

0.000 

8.038 

0.0020 

0.000124 

0.0008 

0.240 

14.168 

14.374 

0.000 

0.034 

0.0000 

CU. FEET 

96180.500 

0.000 

93369.430 

23.383 

1.440 

2785.189 

164576.406 

155964.937 

0.000 

397.665 

0.056 

PERCENT 

100.00 

0.00 

97.08 

0.02 

0.00 

2.90 

0.00 

0.41 

0.00 

ANNUAL TOTALS FOR YEAR 52 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

8.55 

0.000 

8.466 

0.0011 

0.000083 

0.0004 

0.033 

14.374 

14.450 

0.034 

0.040 

0.0000 

CU. FEET 

99316.812 

0.000 

98340.922 

13.185 

0.963 

951.729 

166964.937 

167854.047 

397.665 

470.283 

0.017 

PERCENT 

100.00 

0.00 

99.02 

0.01 

0.00 

0.97 

0.40 

0.47 

0.00 

ANNUAL TOTALS FOR YEAR 53 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

INCHES 

9.22 

0.000 

10.162 

0.0032 

0.000176 

CU. FEET 

107099.547 

0.000 

118036.414 

37.121 

2.039 

PERCENT 

100.00 

0.00 

110.21 

0.03 

0.00 



A t t a c h m e n t 2 , Page 69 
FMC C o r p o r a t i o n , P o c a t e l X o , I d a h o 

HELP S i m u X a t i o n 4B 

AVG. HEAO ON TOP OF LAYER 4 

CTHANGE I N HATER STORAGE 

S O I L HATER A T START OF YEAR 

S O I L WATER A T END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.0012 

-0.945 

14.450 

13.546 

0.040 

0.000 

0.0000 

-10976.036 

167854.047 

157348.297 

470.283 

0.066 

6.665 

-16.25 

6.44 

6.60 

0.00 

ANNUAL TOTALS FOR YEAR 54 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

P E R C . / L E A K A G E THROUGH LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CHANGE I N WATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L HATER AT END OF YEAR 

SNOW WATER A T START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.57 

O.OOC 

3.597 

0.0033 

0.000173 

0.0013 

-0.030 

13.546 

13.515 

0.000 

0.000 

0.0000 

CU. FEET 

99549.164 

0.000 

99862.844 

38.424 

2.070 

-354.226 

157348.297 

156994.062 

0.060 

0.000 

0.051 

PERCENT 

100.00 

0.00 

100.32 

0.04 

6.00 

-0.36 

0.00 

0.00 

6.66 

ANNUAL TOTALS FOR YEAR 5 5 

P R E C I P I T A T I O N 

RUNOFF 

EVAPC3TRANSPIRATI0N 

DRAINAGE COLLECTED FROM LAYER 2 

P E R C . / L E A K A G E THROUGH LAYER 4 

AVn:. HEAO ON TOP OF LAYER 4 

CHANCRE I N HATER STORAGE 

S O I L HATER A T START OF YEAR 

S O I L HATER A T END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

9.64 

0.000 

8.252 

0.0015 

0.000101 

0.0006 

0.786 

13.515 

14.302 

0.000 

0.000 

0.0000 

CU. FEET 

105008.648 

0.000 

95856.195 

17.826 

1.179 

9133.414 

156994.062 

166127.484 

0.000 

0.000 

0.038 

PERCENT 

100.00 

0.00 

91.28 

0.02 

0.00 

8.70 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 5 6 



Attachment 2. Page 70 
FMC Corporation, Poca te l lo , Idaho 

HELP Simulation 4B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

8.59 

0.000 

3.497 

0.0009 

0.000070 

0.0003 

0.093 

14.302 

14.394 

, 0.000 

0.000 

0.0000 

CU. FEET 

99781.445 

0.000 

98696.172 

9.935 

0.811 

1074.543 

166127.484 

167202.031 

0.000 

0.000 

-0.022 

PERCENT 

100.00 

0.00 

98.91 

0.01 

0.00 

1.08 

. 0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.94 

0.000 

11.567 

0.0201 

0.000796 

0.0077 

-0.643 

14.394 

13.746 

0.000 

0.000 

0.0000 

CU. FEET 

127079.094 

0.000 

134361.531 

233.710 

9.252 

-7525.493 

167202.031 

159676.531 

0.000 

0.000 

0.087 

PERCENT 

100.00 

0.00 

105.73 

0.18 

0.01 

-5.92 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 58 

PRECIPITATION 

RUNOFF 

EV/APOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

INCHES 

9.25 

0.000 

8.815 

0.0143 

0.000619 

0.0057 

0.420 

13.746 

14.166 

0.000 

0.000 

CU. FEET 

107448.031 

0.000 

102392.422 

172.016 

7.196 

4876.339 

159676.531 

164552.375 

0.000 

3.659 

PERCENT 

100.00 

0.00 

95.29 

0.16 

0.01 

4.54 

0.00 

0.00 



Attachment 2, Page 71 
FMC Corporation, PocateXXo, Idaho 

KELP Simulation 4B 

ANNUAL HATER BUDGET BAIANCTE 0.0000 0.061 0.00 

ANNUAL TOTALS FOR YEAR 59 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

7.25 

0.000 

7.483 

0.0030 

0.000166 

0.0011 

-0.236 

14.166 

13.517 

0.000 

0.413 

0.0003 

CU. FEET 

84216.016 

0.000 

86913.305 

34.440 

1.932 

-2742.826 

164552.875 

157014.031 

3.659 

4799.674 

3.662 

PERCENT 

100.00 

0.00 

103.21 

0.04 

0.00 

-3.26 

0.00 

5.70 

0.00 

ANNUAL TOTALS FOR YEAR 60 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAO ON TOP OF LAYER 4 

CKANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

9.20 

0.000 

9.343 

0.0018 

0.000113 

0.6607 

-0.145 

13.517 

13.785 

0.413 

0.000 

0.0000 

CU. FEET 

106367.211 

0.000 

108532.312 

20.802 

.1.307 

-1687.188 

157014.031 

160126.516 

4799.674 

0.000 

-6.626 

PERCQJT 

100.00 

0.00 

101.56 

0.02 

0.00 

-1.58 

4.49 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 61 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

INCHES 

11.58 

0.000 

11.273 

0.0035 

0.000184 

cru. FEET 

134513.344 

0.000 

130951.164 

40.587 

2.143 

PERCENT 

100.00 

0.00 

97.35 

0.03 

0.00 



A t t a c h m e n t 2 , P a g e 72 
FMC C o r p o r a t i o n , PocateXXo, I d a h o 

HELP S i m u X a t i o n 4B 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE I N HATER STORAGE 

S O I L HATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUXXSET BALANCE 

0.0014 

0.303 

13.735 

14.088 

0.000 

0.000 

6.0000 

3519.443 

160126.516 

163645.953 

0.000 

0.000 

-0.003 

2.52 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 62 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.02 

0.000 

10.727 

0.0094 

0.000420 

0.0036 

-0.717 

14.088 

13.371 

0.000 

0.000 

0.0000 

CU. FEET 

116392.352 

0.000 

124602.273 

108.873 

4.884 

-8323.754 

163645.953 

155322.203 

0.000 

0.000 

0.063 

PERCENT 

100.00 

0.00 

107.05 

0.09 

0.00 

-7.15 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 63 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

16.15 

0.000 

15.170 

0.0169 

0.000693 

0.0065 

0.963 

13.371 

13.956 

0.000 

0.373 

0.6666 

CU. FEET 

187598.437 

6.666 

176213.669 

196.214 

8.054 

11180.511 

155322.203 

162113.562 

0.006 

4389.149 

6.649 

PERCENT 

100.00 

0.00 

93.93 

0.10 

0.00 

5.96 

0.00 

2.34 

0.00 

ANNUAL TOTALS FOR YEAR 64 



Attachment 2, Page 73 
FHC Corporation, Pocatello, Idaho 

HELP Simulation 4B 

PRECIPITATICJN 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE CTOLLECTED FROM LAYER 2 

PERC. /LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE I N HATER STORAGE 

S O I L WATER AT START OF YEAR 

S O I L WATER AT END OF YEAR 

SNOH WATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCTE 

INCHES 

11.67 

0.000 

10.260 

0.0059 

0.000289 

0.0023 

1.404 

13.956 

15.713 

0.378 

0.024 

0.0000 

cru. FEET 

135558.719 

0.000 

119179.883 

69.109 

3.352 

16306.392 

162113.562 

182525.109 

4389.149 

284.002 

-0.018 

PERCENT 

100.00 

0.00 

37.92 

0.05 

0.00 

12.03 

3.24 

0.21 

0.00 

ANNUAL TOTALS FOR YEAR 65 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

10.05 

0.000 

11.300 

0.0009 

0.000075 

0.0004 

-1.251 

15.713 

13.923 

0.024 

0.559 

0.0000 

CU. FEET 

116740.812 

0.000 

131253.875 

10.793 

0.872 

-14529.701 

182525.109 

161791.859 

284.002 

6487.542 

-0.026 

PERCENT 

100.00 

0.00 

112.44 

0.01 

0.00 

-12.45 

0.24 

5.56 

0.00 

ANNUAL TOTALS FOR YEAR 66 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

INCHES 

5.34 

0.000 

6.263 

0.0004 

0.000044 

0.0002 

-0.924 

13.928 

13.540 

0.559 

CU. FEET 

62029.461 

0.000 

72754.484 

4.976 

0.510 

-10730.565 

161791.859 

157276.359 

6487.542 

PERCQJT 

100.60 

0.00 

117.29 

0.01 

0.00 

-17.30 

10.46 



Attachment 2, Page 74 
FHC Corporation, Poca te l lo , Idaho 

BELP SimuXation 4B 

SNOH HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.023 

0.0000 

272 .477 

0 .056 

0.44 

0.00 

ANNUAL TOTALS FOR YEAR 57 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OP YEAR 

SNOH WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

11.43 

0.000 

11.145 

0.0069 

0.000316 

0.0026 

0.278 

13.540 

13.770 

0.023 

0.072 

0.0000 

CU. FEET 

132770.905 

0.000 

129456.570 

79.724 

3.675 

3230.832 

157275.359 

159947.281 

272.477 

832.387 

0.105 

PERCENT 

100.00 

0.00 

97.50 

0.06 

0.00 

2.43 

0.21 

0.63 

0.00 

ANNUAL TOTALS FOR YEAR 68 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CKANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW HATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

14.08 

0.000 

13.659 

0.0074 

0.000352 

0.0029 

0.414 

13.770 

14.159 

0.072 

0.096 

0.0000 

CU. FEET 

163553.344 

0.000 

158657.187 

86.464 

4.094 

4805.470 

159947.281 

154474.281 

832.387 

1110.870 

0.118 

PERCENT 

100.00 

0.00 

97.01 

0.05 

0.00 

2.94 

0.51 

0.68 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

9.04 

0.000 

9.231 

69 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 0 . 0 1 1 5 

CU. FEET PERCQIT 

105668.664 166 .66 

6 .000 0 .00 

107222.477 102.11 

133.826 0.13 



A t t a c h m e n t 2 , Page 75 
FMC C o r p o r a t i o n , Poca teXXo, I d a h o 

HELP S i m u l a t i o n 4B 

P E R C . / L E A K A G E THROUGH LAYER 4 

AV/G. HEAD ON TOP OF LAYER 4 

CKANGE I N HATER STORAGE 

S O I L HATER AT START OF YEAR 

S O I L HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

0.600500 

0.0044 

-0.263 

14.159 

14.652 

0.096 

0.000 

0.0000 

5.813 

-2353.443 

164474.281 

163231.703 

1110.870 

0.000 

-0.011 

0.01 

-2.24 

1.06 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 70 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM lAYER 2 

P E R C . / L E A K A G E THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LAYER 4 

CHANGE I N HATER STORAGE 

S O I L HATER AT START OF YEAR 

S O I L HATER AT END OF YEAR 

SNOH HATER A T START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

13.27 

0.000 

12.991 

0.0265 

0.001025 

0.0102 

0.251 

14.052 

14.304 

0.000 

O.poo 

0.6666 

CU. FEET 

154144.391 

0.000 

150903.266 

303.381 

11.912 

2920.794 

163231.703 

166152.500 

0.000 

0.000 

0.047 

PERCENT 

100.00 

0.00 

97.90 

0.20 

0.01 

1.89 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 7 1 

P R E C I P I T A T I O N 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

P E R C . / L E A K A G E THROU(ai LAYER 4 

AVTO. HEAO a s TOP OF LAYER 4 

CSMUGE I N WATER STORAGE 

S O I L HATER A T START OF YEAR 

S O I L HATER AT END OF YEAR 

SNOW HATER A T START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

16.83 

0.000 

15.669 

0.0262 

0.001022 

0.0101 

1.134 

14.304 

15.073 

0.006 

6.365 

6.6600 

CU. FEET 

195497.344 

0.000 

182008.047 

304.759 

11.873 

13172.632 

166152.500 

175035.484 

0.000 

4239.640 

0.639 

PERCTQJT 

160.66 

6.66 

93.10 

0.16 

0.01 

6.74 

0.00 

2.17 

6.66 



Attachment 2, Page 76 
FMC Corporat ion, Poca te l lo , Idaho 

BELP Simulation 4B 

ANNUAL TOTALS FOR YEAR 72 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

12.95 

0.000 

13.379 

0.2505 

0.007636 

0.0965 

-0.687 

15.073 

14.540 

0.365 

0.210 

0.0000 

CU. FEET 

150427.281 

0.000 

155410.875 

2910.366 

88.695 

-7982.733 

175085.484 

168900.359 

4239.646 

2442.042 

0.066 

PERCENT 

100.00 

0.00 

103.31 

1.93 

0.06 

-5.31 

2.82 

1.62 

0.00 

ANNUAL TOTALS FOR YEAR 73 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

13.56 

0.000 

14.362 

0.0216 

0.000885 

0.0083 

-0.724 

14.546 

13.362 

0.210 

0.224 

0.0000 

CU. FEET 

158674.625 

0.000 

166829.156 

250.588 

10.284 

-8415.420 

168900.359 

160320.578 

2442.042 

2606.396 

0.069 

PERCENT 

100.00 

0.00 

105.14 

0.16 

0.01 

-5.30 

1.54 

1.64 

0.00 

ANNUAL TOTALS FOR YEAR 74 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAO ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

INCHES 

10.62 

0.000 

10.815 

0.0024 

0.000144 

0.0009 

-0.197 

13.802 

13.713 

0.224 

CU. FEET 

123361.961 

0.000 

125621.297 

27.948 

1.674 

-2289.053 

160320.578 

159293.266 

2606.396 

PERCENT 

100.00 

0.00 

101.83 

0.02 

0.00 

-1.86 

2.11 



Attachment 2, Page 77 
FMC Corporation, PocateXXo. Idaho 

BQ.P SimuXation 4B 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

0 . 1 1 6 

0 . 6 6 6 6 

1 3 4 4 . 6 5 6 

0 . 0 9 7 

1.09 

0.00 

ANNUAL TOTALS FOR YEAR 75 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUCSi LAYER 4 

AVra. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCTE 

INCHES 

13.49 

0.000 

13.728 

0.0080 

0.000367 

0.0031 

-0.246 

13.713 

13.583 

0.116 

0.010 

0.0000 

CU. FEET 

156699.859 

0.000 

159460.437 

92.946 

4.267 

-2857.767 

159293.266 

157730.156 

1344.650 

116.160 

-0.021 

PERCQJT 

100.00 

0.00 

101.76 

0.05 

0.00 

-1.82 

0.86 

0.07 

0.00 

ANNUAL TOTALS FOR YEAR 76 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BAIANCE 

INCHES 

11.26 

0.000 

11.388 

0.0105 

0.000461 

0.0041 

-0.149 

13.583 

13.444 

0.010 

0.666 

0.0100 

CU. FEET 

130796.141 

0.000 

132287.141 

122.216 

5.351 

-1734.705 

157780.156 

156161.609 

116.160 

0.000 

116.133 

PERCENT 

100.00 

0.00 

101.14 

0.09 

0.00 

-1.33 

0.09 

0.00 

0.09 

ANNUAL TOTALS FOR YEAR 

INCHES 

8 . 8 7 

6 . 6 6 6 

8 . 4 6 2 

77 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 0 . 0 1 4 9 

CU. FEET 

103033.945 

0.000 

98294.078 

172.785 

PERCENT 

100.00 

0.00 

95.40 

0.17 



Attachment 2, Page 78 
FMC Corporation, PocatelXo, Idaho 

HELP Simulation 4B 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CKANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW.WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000619 

0.0057 

0.393 

13.444 

13.336 

0.000 

0.000 

0.0000 

7.139 

4559.399 

156161.609 

160721.516 

0.000 

0.000 

-0.013 

0.01 

4.43 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 78 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END' OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

10.35 

. 0.000 

10.059 

0.0019 

0.000121 

0.0007 

0.289 

13.836 

14.094 

0.000 

0.031 

0.0000 

CU. FEET 

120225.625 

0.000 

116849.711 

22.234 

1.405 

3352.222 

160721.516 

163711.859 

0.000 

361.870 

0.057 

PERCENT 

100.00 

0.00 

97.19 

0.02 

0.00 

2.79 

0.00 

0.30 

0.00 

ANNUAL TOTALS FOR YEAR 79 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAO ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

8.80 

0.000 

9.297 

0.0015 

0.000101 

0.0006 

-0.499 

14.094 

13.626 

0.031 

0.000 

0.0000 

CU. FEET 

102220.828 

0.000 

107993.516 

17.450 

1.174 

-5796.313 

163711.859 

153277.422 

361.870 

0.000 

-0.002 

PERCENT 

100.00 

0.00 

105.65 

0.02 

0.00 

-5.67 

0.35 

0.00 

0.00 



Attachment 2, Page 79 
PMC Corporation. P o c a t e l l o , Idaho 

HELP Simulat ion 4B 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CTHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

17.27 

0.000 

16.761 

0.4770 

0.013662 

0.1833 

0.019 

13.626 

13.645 

0.000 

0.000 

0.0000 

CU. FEET 

200608.375 

0.000 

194691.031 

5541.173 

153.695 

217.437 

158277.422 

158494.859 

0.000 

0.000 

0.034 

PERCENT 

100.00 

0.00 

97.05 

2.75 

0.08 

0.11 

0.00 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 81 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

14.17 

0.000 

12.285 

0.0166 

0.000709 

0.0064 

1.863 

13.645 

14.761 

0.000 

0.751 

0.0000 

CU. FEET 

164598.766 

0.000 

142704.391 

. 192.280 

8.235 

21693.842 

158494.359 

171460.525 

0.000 

8728.079 

0.012 

PERCENT 

100.00 

0.00 

86.70 

0.12 

0.01 

13.18 

0.00 

5.30 

0.00 

ANNUAL TOTALS FOR YEAR 82 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAO ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

INCHES 

17.72 

0.000 

17.647 

0.2544 

0.007670 

0.0976 

-0.189 

14.761 

15.296 

CU. FEET 

205835.578 

0.000 

204992.484 

2954.819 

89.099 

-2200.951 

171460.625 

177675.719 

PERCQIT 

100.00 

0.00 

99.59 

1.44 

0.04 

-1.07 



Attachment 2, Page 80 
FMC Corporat ion, PocatelXo, Idaho 

KKT.P SimuXation 4B 

SNOH WATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

0.751 

0.627 

0.0000 

3723.079 

312.028 

0.126 

4.24 

0.15 

0.00 

ANNUAL TOTALS FOR YEAR 83 

PRECIPITATION 

RUNOFF 

EVnvPOTRAHSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

20.33 

0.000 

17.667 

0.0500 

0.001861 

0.0193 

2.611 

15.296 

17.100 

0.027 

0.834 

0.0000 

CU. FEET 

236153.391 

0.000 

205217.828 

581.195 

21.623 

30332.711 

177675.719 

198636.594 

312.028 

9633.859 

0.030 

PERCENT 

100.00 

0.00 

86.90 

0.25 

0.01 

12.34 

0.13 

4.10 

0.00 

ANNUAL TOTALS FOR YEAR 84 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL HATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SHOW HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

13.20 

0.000 

14.559 

3.0503 

0.073224 

1.1785 

-4.482 

17.100 

13.452 

0.834 

0.000 

0.0000 

CU. FEET 

153331.281 

0.000 

169115.391 

35432.660 

850.568 

-52067.469 

193636.594 

156252.984 

9683.859 

0.000 

0.130 

PERCENT 

100.00 

0.00 

110.29 

23.11 

0.55 

-33.96 

6.32 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 

INCHES 

1 1 . 8 1 

0 . 0 0 0 

9 . 4 0 3 

85 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

CU. FEET PERCQJT 

137135.000 1 0 0 . 0 0 

0 .000 0 . 0 0 

109223 .297 7 9 . 6 2 



Attachment 2. Page 81 
FMC Corporation, Pocatello, Idaho 

HELP Simulation 4B 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.0191 

0.000758 

0.0075 

2.387 

13.452 

14.090 

0.000 

1.749 

0.0000 

221.561 

8.866 

27731.309 

156252.984 

163664.375 

0.000 

20319.918 

0.025 

0.16 

0.01 

26.21 

6.66 

14.81 

6.66 

ANNUAL TOTALS FOR YEAR 86 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL HATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

NCHES 

12.43 

6.666 

12.867 

2.6604 

0.050182 

0.7718 

-2.423 

14.090 

13.411 

1.749 

0.000 

0.0000 

CU. FEET 

144386.953 

0.000 

148768.469 

23236.937 

582.910 

-23201.432 

163664.375 

155782.875 

20319.913 

0.000 

0.072 

PERCQIT 

100.00 

0.00 

103.03 

16.09 

0.40 

-19.53 

14.07 

0.00 

0.00 

ANNUAL TOTALS FOR 'YEAR 87 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATIC»I 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH lAYER 4 

AVG. HEAO ON TOP OF LAYER 4 

CHANGE IN HATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOH HATEF. .AT END OF YEAR 

ANNUAL WAI2H BUDGET BALANCE 

INCHES 

10.23 

0.000 

9.526 

0.0129 

0.000568 

0.0050 

0.691 

13.411 

13.615 

0.000 

0.487 

0.0000 

CU. FEET 

118831.742 

0.000 

110652.273 

149.341 

6.595 

8023.491 

155782.875 

153154.172 

0.000 

5652.193 

0.037 

PERCQIT 

100.00 

0.00 

93.12 

0.13 

0.01 

6.75 

0.00 

4.76 

0.00 



A t t a c h m e n t 2 , Page 82 
FMC C o r p o r a t i o n , PocateXXo, I d a h o 

HELP SimuXat ion 4B 

ANNUAL TOTALS FOR YEAR 8 8 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVG. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF 'YEAR 

SOIL WATER AT END OF YEAR 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BAIANCE 

INCHES 

7.92 

0.000 

6.722 

0.0014 

0.000099 

0.0006 

1.196 

13.515 

14.596 

0.487 

0.702 

0.0000 

CU. FEET 

91998.753 

0.000 

78084.328 

16.804 

- 1.150 

13896.445 

158154.172 

169550.937 

5652.193 

8151.869 

0.024 

PERCENT 

100.00 

0.00 

84.83 

0.02 

0.00 

15.11 

6.14 

3.36 

0.00 

ANNUAL TOTALS FOR 'YEAR 89 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LA'YER 4 

CHANGE I N WATER STORAGE 

S O I L HATER AT START OF 'YEAR 

S O I L WATER AT END OF YEAR 

SNOW HATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

INCHES 

9.53 

0.000 

10.281 

0.3925 

0.023915 

0.3442 

-1.667 

14.596 

13.631 

0.702 

0.000 

0.0000 

CU. FEET 

110700.531 

0.000 

119413.352 

10366.866 

277.800 

-19362.496 

169550.937 

158340.312 

8151.869 

0.000 

0.014 

PERCENT 

100.00 

0.00 

107.88 

9.36 

0.25 

-17.49 

7.36 

0.00 

0.00 

ANNUAL TOTALS FOR YEAR 90 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LA'YER 4 

CHANGE IN WATER STORAGE 

SOIL WATER AT START OF YEAR 

SOIL WATER AT END OF YEAR 

INCTHES 

10.15 

0.000 

9.512 

0.0103 

0.000471 

0.0040 

0.627 

13.631 

13.441 

CU. FEET. 

117902.430 

0.000 

110491.250 

120.139 

5.475 

7285.469 

158340.312 

156128.937 

PERCENT 

100.00 

0.00 

93.71 

0.10 

0.00 

6.18 

1 



Attachment 2, Page 83 
FtSZ Corporation, Poca t e l l o , zdaho 

KELP Siimilation 4B 

SNOW WATER AT START OF YEAR 

SNOW WATER AT END OF YEAR 

ANNUAL WATER BUDGET BALANCE 

0.000 

0.813 

0.0000 

0.000 

9496.347 

0.098 

0.00 

8.05 

0.00 

ANNUAL TOTALS FOR YEAR 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

DRAINAGE COLLECTED FROM LAYER 2 

PERC./LEAKAGE THROUGH LAYER 4 

AVTO. HEAD ON TOP OF LAYER 4 

CHANGE IN WATER STORAGE 

SOIL HATER AT START OF 'YEAR 

SOIL HATER AT END OF YEAR 

SNOH HATER AT START OF YEAR 

SNOH HATER AT END OF YEAR 

ANNUAL HATER BUDGET BALANCE 

INCHES 

13.65 

0.000 

13.997 

0.0164 

0.000673 

0.0063 

-0.364 

13.441 

13.891 

0.818 

0.003 

0.0000 

CU. FEET 

153553.437 

0.000 

162591.594 

190.004 

7.813 

-4231.045 

155128.937 

151358.203 

9496.847 

36.532 

0.071 

PERCENT 

100.00 

0.00 

102.54 

0.12 

0.00 

-2.67 

5.99 

0.02 

0.00 

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 

PRECIPITATION 

TOTALS 

STD. DEVIATIONS 

RUNOFF 

TOTALS 

STD. DEV/IATIONS 

EVAPOTRANSPIRATION 

TC3TALS 

STD. OEV/XATIONS 

JAN/JUL 

1.09 
0.51 

0.64 
0.57 

0.006 
0.000 

0.000 
0.000 

6.666 
6.648 

6.162 
0.587 

LATERAL DRAINAGE COLLECTED FROM 

TOTALS 

STD. DEV/IATIONS 

PERCOLATION / LEAKAGE 

TOTALS 

0.0007 
0.0209 

0.0016 
0.0562 

FEB/AUG 

0.87 
0.60 

6.51 
0.70 

0.000 
0.000 

0.006 
6.660 

0.908 
0.608 

0.293 
0.662 

LAYER 2 

0.0005 
0.0131 

0.0015 
0.0330 

THROUGH LAYER 4 

0.0000 
0.0006 

0.0000 
0.0004 

MAR/SEP 

1.16 
0.72 

0.65 
0.76 

0.000 
0.000 

0.000 
0.000 

1.642 
0.676 

0.521 
0.631 

0.0180 
0.0070 

0.0842 
0.0176 

0.0004 
0.0002 

48 THROUGH 91 

APR/OCT 

1.16 
0.86 

0.76 
0.70 

0.000 
0.000 

0.000 
0.000 

1.372 
0.667 

0.705 
0.531 

0.0372 
0.0040 

0.1608 
0.0100 

0.0009 
0.0001 

MAY/NOV 

1.31 
1.09 

0.82 
0.63 

0.000 
0.666 

0.000 
0.060 

1.453 
0.821 

0.868 
0.328 

0.0363 
0.0021 

0.1297 
0.0053 

0.0009 
0.0001 

JUN/DEC 

1.00 
1.01 

0.72 
0.68 

0.000 
0.000 

0.000 
0.000 

1.149 
0.688 

0.705 
0.256 

0.0257 
0.6612 

6.6786 
6.6030 

0.0007 
0.0000 



Attachment 2, Page 84 
FMC Corporat ion, Poca t e l l o , Zdaho 

KELP Simulation 4B 

STD. DEVIATIONS 0.0001 
0.0014 

0.0000 
0.0009 

0.0020 
0.0005 

0.0037 
0.0063 

0.0031 
0.0002 

0.0019 
0.0001 

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES) 

DAILY AV/ERAGE HEAD ACROSS LAYER 4 

AVERAGES 

STD. DEVIATIONS 

0.0031 
0.0952 

0.0075 
0.2566 

0.0027 
0.0599 

0.0076 
0.1504 

0.0321 
0.0332 

0.3842 
0.0830 

0.1755 
0.0184 

0.7584 
0.0458 

0.1655 
0.0101 

0.5921 
0.0251 

0.1212 
0.0055 

0.3679 
0.0138 

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 48 THROUGH 91 

PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH 
LAYER 4 

AVERAGE HEAD ACROSS TOP 
OF LAYER 4 

CKANGE IN HATER STORAGE 

INCHES 

11.39 ( 

0.000 ( 

11.238 ( 

0.16682 ( 

0.00440 ( 

0.064 ( 

-0.023 ( 

3.074) 

0.0000) 

2.8327) 

0.55495) 

0.01357) 

0.214) 

1.1920) 

CU. FEET 

132261.4 

0.06 

136540.83 

1937.743 

51.160 

-271.08 

PERCENT 

100.00 

0.000 

98.699 

1.46509 

0.03363 

-0.205 

PEAK DAILY VALUES FOR YEARS 

PRECIPITATION 

RUNOFF 

DRAINAGE COLLECTED FROM LAYER 2 

PERCOLATION/LEAKAGE THROUGH LAYER 4 

AVERAGE HEAO ACROSS LAYER 4 

SNOW HATER 

MAXIMUM V/EG. SOIL HATER (VTOL/VOL) 

MINIMUM VEG. SOIL HATER (VOL/VTOL) 

48 THROUGH 

(INCHES) 

1.68 

0.000 

0.03270 

0.000739 

4.626 

2.10 

0 

0 

91 

-
ICU. FT.) 

19514.879 

0.0000 

379.86560 

8.58333 

24403.4062 

3529 

0952 

FINAL HATER 

LAYER 

1 

2 

3 

4 

>NOH HATER 

STORAGE AT 

(INCHES) 

3.0187 

0.5523 

0.0000 

10.3200 

0.000 

END OF YEAR 91 

(VOL/VOL) 

0.1258 

0.0460 

0.0000 

0.4300 

i 



Attachment 2. Page 85 
FMC Corporation, PocatelXo, Idaho 

HELP SimuXation 4B 

t 




